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Advanced Schottky 



The DM54/74AS family of devices are designed to meet the 
needs of system designers who require the ultimate In speed. 
AS achieves the fastest prop delays bipolar technology can offer 
(2 ns per gate). The AS family also offers significant reduction in 
power dissipation (8 mw per gate) over present Schottky (54/ 
74S) with toggle rate capability of up to 200 MHz. 

The AS family is TTL pinout compatible and offers Schottky 
(54/74S) drive capability with better fan out, higher noise immu- 
nity and faster operation. 

For maximum design flexibility and elimination of special draw- 
ings, the AS family will be introduced with ± 1 0% Vcc over the 
military and commercial full temp range as standard product. 
Furthermore, all switching characteristics are guaranteed over 
the full temperature and Vcc range. 
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LIFE SUPPORT POLICY 



NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR 
SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL SEMICONDUCTOR CORPO- 
RATION. As used herein: 



1. Life support devices or systems are devices or systems 
whicii, (a) are intended for surgical implant into the body, 
or (b) support or sustain life, and wtnose failure to perform, 
when properly used in accordance with instructions for 
use provided in the labeling, can be reasonably expected 
to result in a signtificant injury to the user. 



2. A critical component is any component of a life support 
device or system whose failure to perform can be reason- 
ably expected to cause thefailure of the life support device 
or system, or to affect its safety or effectiveness. 
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Numerical Index 



Section 1 — Advanced Schottky 

Advanced Schottky 1-1 

DM54/74AS00 Quad 2-lnput NAND Gates 1-3 

DM54/74AS02 Quad 2-lnput NOR Gates .1-5 

DM54/74AS04 Hex Inverter 1-7 

DM54/74AS08 Quad 2-lnput AND Gates 1-9 

DM54/74AS10 Triple 3-lnput NAND Gates 1-11 

DM54/74AS11 Triple 3-lnput AND Gates 1-13 

DM54/74AS20 Dual 4-lnput NAND Gates 1-15 

DM54/74AS21 Dual 4-lnput AND Gates 1-17 

DM54/74AS27 Triple 3-lnput NOR Gates 1-19 

DIVI54/74AS30 8-lnput NAND Gate 1-21 

DM54/74AS32 Quad 2-lnput OR Gates 1-23 

DM54/74AS34 Hex Non-Inverter Future Product 

DM54/74AS74 Dual D-Type Flip-Flops 1-25 

DM54/74AS109 DualJK Flip-Flops 1-28 

DM54/74AS112 Dual JK Flip-Flops Future Product 

DM54/74AS113 Dual JK Flip-Flops Future Product 

DM54/74AS114 Dual JK Flip-Flops Future Product 

DM54/74AS151 8-Ctiannel Multiplexer 1-31 

DM54/74AS153 Dual 4-to-1 Multiplexer 1-34 

DM54/74AS157 Quad 2-to-1 Line Data Selector/Multiplexers 1-37 

DM54/74AS158 Quad 2-to-1 Line Data Selector/Multiplexers 1-37 

DM54/74AS160 Decade Synchronous 4-Bit Counter, Direct Clear 1-40 

DM54/74AS161 Binary Synchronous 4-Bit Counter, Direct Clear 1-40 

DM54/74AS1 62 Decade Synchronous 4-Bit Counter, Syn Clear 1-40 

DM54/74AS163 Binary Synchronous 4-Bit Counter, Syn Clear 1-40 

DM54/74AS168 Sync. Up/Down Decade Counter 1-47 

DM54/74AS169 Sync. Up/Down Binary Counter 1-47 

DM54/74AS174 Hex D Flip-Flop 1-52 

DM54/74AS175Quad D Flip-Flop 1-52 

DM54/74AS181A 4-Bit Arithmetic Logic Unit Future Product 

DM54/74AS182 Carry Lookahead Generator Future Product 

DM54/74AS230 Octal TRI-STATE® Bus Driver True/Inverted Data 1-55 

DM54/74AS231 Octal TRI-STATE Bus Driver/Receiver True Data 1-55 

DM54/74AS240 Octal Inverting Bus/Line Driver 1-58 

DM54/74AS241 Octal Inverting Bus/Line Driver 1-58 

DM54/74AS242 Quad Bus Transceivers 1-58 

DM54/74AS243 Quad Bus Transceivers 1-58 

DM54/74AS244 Octal Bus/Line Driver 1-58 

DM54/74AS245 Octal Bidirectional Transceiver Future Product 

DM54/74AS251 TRI-STATE 8-lnput Multiplexer 1-62 

DM54/74AS253 TRI-STATE Dual Data Selector/Multiplexer 1-66 

DM54/74AS257 Quad 2-lnput Multiplexer, 3-State 1-69 

DM54/74AS258 Quad 2-lnput Multiplexer, 3-State 1-69 

DM54/74AS280 9-Bit Parity Generator/Checker Future Product 

DM54/74AS352 Dual 4-Line To 1-Line Data Selector Multiplexer 1-72 

DM54/74AS353 Dual 4-Line To 1-Line Data Selector Multiplexer 1-75 

DM54/74AS373 TRI-STATE Octal Latch 1-78 

DM54/74AS374 TRI-STATE Octal D Flip-Flops 1-81 

DM54/74AS533 Inverting Octal D Latch 1-85 

DM54/74AS534 Inverting Octal D Flip-Flop 1-88 

DM54/74AS573 Octal D-Type Latches 1-92 

DM54/74AS574 Octal D-Type Flip-Flops 1-95 

DM54/74AS575 Octal O-Type Flip-Flop with Synchronous Clear 1-98 



Numerical Index (continued) 

DM54/74AS576 Inverting Octal D-Type Flip-Flops 1-101 

DM54/74AS577 Inverting Octal D-Type Flip-Flops witti Synchronous Preset 1-105 

DM54/74AS580 Inverting Octal D-Type Latches 1-109 

DM54/74AS640 Inverting Octal TRI-STATE Transceiver Future Product 

DM54/74AS641 True Octal Bus Transceivers, Open Collector , .Future Product 

DM54/74AS642 Inverting Octal Bus Transceivers, Open Collector . . . . .Future Product 

DM54/74AS643 True And Inverting Octal TRI-STATE Transceivers Future Product 

DM54/74AS644 True And Inverting Octal Bus Transceivers, 

Open Collector Future Product 

DM54/74AS645 True Octal Bus Transceivers, TRI-STATE Future Product 

DIVI54/74AS646 Non-Inverting Octal Bus Transceiver/Register 1-112 

DIV154/74AS648 Inverting Octal Bus Transceiver/Register 1-112 

DIV154/74AS651 True Octal Bus Transceiver/Register 1-116 

DIVI54/74AS652 Inverting Octal Bus Transceiver/Register 1-116 

DM54/74AS804A Hex 2-lnput NAND Driver 1-120 

DM54/74AS805A Hex 2-lnput NOR Driver 1-122 

DM54/74AS808A Hex 2-lnput AND Driver 1-124 

DM54/74AS832A Hex 2-lnpuf OR Driver 1-126 

DM54/74AS873 Dual 4-Bit D-Type Transparent Latch 1-128 

DM54/74AS874 Dual 4-Bit D-Type Edge Triggered Flip-Flop 1-132 

DM54/74AS876 Dual 4-Bit Inverting D-Type Flip-Flop 1-136 

DM54/74AS878 Dual 4-Bit D-Type Flip-Flop with Synchronous Clear 1-140 

DM54/74AS879 Dual 4-Bit Inverting D-Type Flip-Flop with Synchronous Preset . 1-144 

DM54/74AS880 Dual 4-Bit Inverting D-Type Transparent Latch 1-148 

DM54/74AS881A 4-Bit Arithmetic Logic Unit Future Product 

DM54/74AS1000 Buffer 00 Gate Future Product 

DM54/74AS1004 Buffer 04 Inverter Future Product 

DM54/74AS1008 Buffer 08 Gate Future Product 

DM54/74AS1032 Buffer 32 Gate Future Product 

DM54/74AS1034 Hex Non-Inverted Buffer Future Product 

DM54/74AS1036 Quad 2-lnput NOR Buffer Future Product 



Section 2 — Teet Waveforms 2-i 

Section 3 — Appendices/Piiysteal Dimensions 3-i 
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^ National 

Semiconductor 

ADVANCED SCHOTTKY 

Absolute Maximum Ratings (Note i) 

Supply Voltage, Vqc (1 ) 7V 

Input Voltage, V|: All Inputs 7V 

I/O Ports 5.5V 

Off State (High Level) Voltage Applied 

to Open-Collector Outputs 7V 

High Level Voltage Applied to 3-State Outputs 5.5V 

Operating Free-Air Temperature Range: 

SN54AS -55°Cto125°C 

SN74AS 0°C to 70°C 

Storage Temperature Range -65°C to ISCC 

Recommended Operating Conditions 



Parameter 


Standard Output 


Buffer Output 


Bus Driver Output 


Unit 


IVlin 


Nom 


IVlax 


IVlin 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage 


54/74AS 


4.5 


5.0 


5.5 


4.5 


5.0 


5.5 


4.5 


5.0 


5.5 


V 


High Level Input 
Voltage, V|h 


54/74AS 


2.0 






2.0 






2.0 






V 


Low Level Input 
Voltage, V|l 


54/74AS 






0.8 






0.8 






0.8 


V 


High Level Output 
Current, lOH (2) 


54AS 






-2.0 






-12 






-40 


mA 


74AS 






-2.0 






-15 






-48 


mA 


High Level Output 
Voltage, Vqh (3) 


54/74AS 






5.5 






5.5 






5.5 


V 


Low Level Output 
Current, Iql 


54AS 






20 






32 






40 


mA 


74AS 






20 






48 






48 


mA 


Operating Free-Air 
Temperature, T/\ 


54AS 


-55 




125 


-55 




125 


-55 




125 


°C 


74AS 







70 







70 







70 


°G 
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ADVANCED SCHOTTKY 



Electrical Characteristics over recommended operating free air temperature range (unless otfierwise noted) 



Parameter 


Conditions 


Standard Output 


Buffer Output 


Bus Driver Output 


Unit 


IVlin 


Typ(4) 


Max 


MIn 


Typ(4) 


Max 


MIn 


Typ(4) 


Max 


V|K 


Input Clamp Voltage 


Vcc = 4.5V 
l| =-18mA 






-1.2 






-1.2 






-1.2 


V 


VOH 


High Level Output 
Voltage (2) 


lOH = MAX 
Vcc = 4.5V 








2.4 


3.2 




2 






V 


lOH = -2.0mA 


VCC-2V 






VCC-2V 






VCC-2V 






V 


lOH 


Higfi Level Output 


Vcc = 4.5V 
VoH = 5.5V 






0.1 






0.1 






0.1 


mA 


Vol 


Low Level Output Voltage 


Vcc = 4.5V 
Irti = MAX 




0.35 


0.5 




0.35 


0.5 




0.35 


0.5 


V 


ii 


Input Current at Maximum 
inpui votiaye 


Vcc = 5.5V 

V| = 7V 






0.1 






0.1 






0.1 


mA 


l|H 


High Level input Current 


Vcc = 5.5V 
V| = 2.7V 






20 






20 






20 


liA 


l|L 


Low Level Input Current 


Vcc = 5.5V 
V|L = 0.4V 






-0.5 






-0.5 






-0.5 


mA 


lO 


Output Current (5) 


Vcc = 5.5V 
Vq = 2.25V 


-30 




-110 


-30 




-110 




-150 




mA 


lOZH 


Off-State Output Current, 
High Level Voltage 
Applied (6) 


Vcc = 5.5V 
Vo = 2.7V 












50 






50 


nA 


IQZL 


Off-State Output Current, 
Low Level Voltage 
Applied (6) 


Vcc = 5.5V 
Vo = 0.4V 


I/O Ports 












-0.5 






-0.5 


mA 


Non-1/0 












-50 






-50 


(iA 


Ice 


Supply Current (7) 


Vcc = 5.5V 




















mA 



NOTE 1; Voltage values are with respect to network ground terminal. 

NOTE 2: Does not apply to open-collector outputs. 

NOTE 3: Applies only to open-collector outputs. 

NOTE 4; All typical numbers are at Vcc ~ 5V, T/^ - 25°C. 

NOTE 7: Refer to individual data sheet for Ice limits. 



Kgi National 

Jum SemiconductDr 

DM54AS00/DM74AS00 Quad 2-lnput NAND Gates 



Preliminary 



> 

CO 

o 
o 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Piill 
Temperature and Vcc Range. 

■ Advanced Oxide'lsolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with Schottky, 
Low Power Schottky, and Advanced Low Power 
Schottky TTL Counterpart. 

■ Improved AC Performanee Oyer Schottky, Low Power 
Schottky, and Advanced LOw Power Sehottky 
Counterpart. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DIVI54AS -55°Gto125°C 
DM74AS 0°C to 70°C 

Storage Tempwature Range -65°C to 1S0°C 



> 

o 
o 



Connection Diagram 



' AB 



Vcc *B 4A 4Y 3B 3A 3Y 
114 13 112 11 10 9 8 




1A IB lY aA 2B 2y GND 



S4A800 (J) TAASm (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54/74AS00 


Unit 


Min 


Nom 


Max 


Supply Voltage, VqC 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






V 


Low Level Input Voltage, V|L 






0.8 


V 


High Level Output Current, Iqh 






-2 


mA 


Low Level Output Current, Iql 






20 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


IMin 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l| = -18 mA 








-1.2 


V 


VOH 


High Level Output 
Voltage 


lOH = -2mA 




Vcc-2 






V 


Vol 


Low Level Output 

Voltage 


Vcc = 4.5V. Iql = 20mA 






0.35 


0.5 


V 


ii 


Max High Input Current 


Vcc = 5.5V, V|H = 7V 








0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V, V|H = 2.7V 








20 




l|L 


Low Level Input Current 


Vcc = 5.5V, V|L = 0.4V 








-0.5 


mA 


IQ 


Output Drive Current 


Vcc = 5.5V 


vo = 


2.25V 


-30 




-110 


mA 


Ice 


Supply Current 


Vcc = 5.5V 


Outputs High 




2.2 


3.2 


mA 


Outputs Low 




11.2 


16.1 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DIVIS4AS00 


DIVI74AS00 


Unit 


IWin 


Tyf 


) 


Max 


Min 


Typ 


Max 


TpLH. Propagation 
delay time. Low to 
high level output 


Vcc = 4.5 to 5.5V 
Rl = 500 S), 
Cl = 50 pF. 


1 


2.5 




5.5 


1 


2.5 


4.5 


ns 


TpHL. Propagation 
delay time. High to 
low level output 


1 


1.5 




4 


1 


1.5 


3 


ns 



NOTE 1: See notes pg. 1-2, figures pg. 2-1 . 
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National 
Semiconductor 

DM54AS02/DM74AS02 Quad 2-lnput NOR Gates 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schotti<y TTL 
Process. 

■ Functionally and Pin For Pin Compatible with Schottky, 
Low Power Schottky, and Advanced Low Power 
Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky, Low Power 
Schottky, and Advanced Low Power Schottky 
Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 
Operating Free Air Temperature Range 

DM54AS -55°Cto125°C 

DM74AS 0°C to 70°C 

Storage Temperature Range — 65°C to ISCC 



a 
> 

CO 
o 
to 



> 
o 



Connection Diagram 



Vcc '** B4 A4 Y3 B3 A3 
14 13 12 11 10 9 8 



Y = A + B 



3 



6 7 



Y1 A1 B1 Y2 A2 B2 GND 
54AS02 (J) 74AS02 (J,N) 
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Recommended Operating Conditions 



PsraniGtor 


DMS4/74AS02 


Unit 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


V 


High Level Input voltage, Vm 


2 






V 


Low Level Input Voltage, V|l 






0.8 


V 


High Level Output Current, Iqh 






-2 


mA 


Low Level Output Current, Iqi, 






20 


mA 


Electrical Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditions 


iMin 


Typ 


IMax 


Unit 


VlK 


Input Clamp Voltage 


Vcc = 4.5V, l| = -18 mA 






-1.2 


V 


voh 


High Level Output 
Voltage 


lOH = -2 mA 


Vcc-2 






V 


Vol 


Low Level Output 
Voltage 


Vcc = ''■5V. lOL = 20mA 




0.35 


0.5 


V 


h 


Max High Input Current 


Vcc ' • : - 7V 




0,1 


mA 


l|H 


High Level Input Current 


Vcc = 5-5V. V|H = 2,7V 






20 


/iA 


l|L 


Low Level Input Current 


Vcc = 5.5V, V|L = 0.4V 






-0.5 


mA 


lO 


Output Drive Current 


Vcc = 5.5V 


Vq = 2,25V 


-30 




-110 


mA 


IQC 


Supply Current 


Vcc = 5.5V 


Outputs High 




4.1 


5.9 


mA 


Outputs Low 




13.1 


18.8 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54AS02 


DM74AS02 


Unit 


Min 


Typ 


iWax 


Min 


Typ 


Max 


TpLH. Propagation 
delay time. Low to 
high level output 


Vcc = 4.5 to 5.5V 

Rl = 500 a, 

Cl = 50 pF, 


1 


2.5 


5.5 


1 


2.5 


4.5 


ns 


TpHL. Propagation 
delay time. High to 
low level output 




1 


1.5 


4 


1 


1.5 


3 


ns 



NOTE 1: See notes pg. 1-2, figures pg. 2-1. 
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National 
SlA SemiGonductor 

DM54AS04/DM74AS04 Hex Inverters 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage TV 

Operating Free Air Temperature Range 

DM54AS -55°C to 125°C 

DM74AS 0°C to 70°C 

Storage Temperature Range — 65°C to 1 SO"© 



Connection Diagram 



Vcc *6 AS Y5 A4 Y4 





13 


12 


11 


10 


9 8 


rt>^ 






-{>oJ 


rt>>i 




1 


2 


3 


4 


5 


e |7 



A1 Y1 A2 V2 A3 Y3 GND 
54AS04 (J) 74AS04 (J,N) 
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Recommended Operating Conditions 



Parameter 


DMS4AS04 


□M74AS04 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V|l 






0.8 






0.8 


V 


High Level Output Current, Iqh 






-2 






-2 


mA 


Low Level Output Current, Iql 






20 






20 


mA 


Electrical Characteristics over recomrnended operattng free air u e range (Note 1) 


Parameter 


CondiOons 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = l| = -18 mA 






-1.2 


V 


VOH 


High Level Output 
Voltage 


lOH = -2inA 


Vcc-2 






V 


Vol 


Low Level Output 
Voltage 


Vcc = 4.5V 
iQL = 20mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


Vcc = 5.5V, V|H = TV 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V, ViH = 2.7V 






20 


mA 


l|L 


Low Level Input Current 


Vcc = 5.5V, V|L = 0.4V 






-0.5 


mA 


lO 


Output Drive Current 


Vcc = 5.5V 


Vq = 2.25V 


-30 




-110 


mA 


Ice 


Supply Current 


Vcc = 5.5V 




Outputs High 




3 


4.8 


mA 




Outputs Low 




14 


24.2 


mA 



Switching Characteristics ovM' recommended operating free air temperature range (Note 1) 



Paramotef 


Conditions 


DM54AS04 


DM74AS04 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TpLH. Propagation 
delay time. Low to 
high level output 


Vcc = 4.5 to 5.5V 
Rl = 500 a, 
Cl = 50 pF. 


1 


2.5 


5.5 


1 


2.5 


4.5 


ns 


TpHL. Propagation 
delay time. High to 
low level output 




1 


1.5 


4 


1 


1.5 


3 


ns 



NOTE 1: See notes pg. 1-2, figures pg. 2-A. 
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National 
Semiconductor 



Preliminary 



DM54AS08/DM74AS08 Quad 2-lnput AND Gates 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vqc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with Schottky, 
Low Power Schottky, and Advanced Low Power 
Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky, Low Power 
Schottky, and Advanced Low Power Schottky 
Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage TV 

Operating Free Air Temperature Range 

DM54AS -55°Cto125°C 

DM74AS O'C to 70°C 

Storage Temperature Range — 65'C to 150»C 



> 



> 

CO 

o 

CO 



Connection Diagram 



Vcc B4 A4 ¥4 B3 A3 Y3 



Y = AB 



14 I 13 [l2 |l1 |10 |9 



1 2 [3 [4 5 6 [7 

A1 B1 Y1 A2 B2 Y2 GND 

54AS08 (J) 74AS08 (J,N) 
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Recommended Operating Conditions 





DM54/74AS08 


Unit 


Parameter 


Min 


Norn 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






v 


Low Level Input Voltage, V|l 






0.8 


V 


High Level Output Current, Iqh 






-2 


mA 


Low Level Output Current, Iql 






20 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


IVlin 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l| = -.18 mA 






-1.2 


V 


vqh 


High Level Output 

Voltage 


lOH = —2mA 


Vcc-2 






V 


Vol 


Low Level Output 
Voltage 


Vcc = 4.5V, loL = 20mA 




0.35 


0.5 


V 


i| 


Max High Input Current 


Vcc = 5.5V, ViH = TV 






0.1 


mA 


l|H 


High L^vel Input Current 


Vcc = 5.5V, V|H = 2.7V 






20 


mA 


l|L 


Low Level Input Current 


Vcc = 5.5V, V|L = 0.4V 






-0.5 


mA 


10 


Output Drive Current 


Vcc = 5.5V 


Vq = 2.25V 


-30 




-110 


mA 


Ice 


Supply Current 


Vcc = 5.5V 


Outputs High 




6.4 


9.3 


mA 


Outputs Low 




15.7 


22.7 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54AS08 


DM74AS08 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TpLH, Propagation 
delay time. Low to 
higli level output 


Vcc = 4.5 to 5.5V 

Rl = 500 a, 

Cl = 50 pF. 


1.5 


3 


6.5 


1.5 


3 


5.5 


ns 


TpHL. Propagation 
delay time. High to 
low level output 




2 


3.5 


6.5 


2 


3.5 


5.5 


ns 



NOTE 1: See notes pg. 1-2, figures pg. 2-1. 
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National 
SLA Semiconductor 

DM54AS10/DM74AS10 Triple 3-lnput NAND Gates 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vqc Flange. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with Schottky, 
Low Power Schottky, and Advanced Low Power 
Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky, Low Power 
Schottky, and Advanced Low Power Schottky 
Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 
Input Voltage 

Operating Free Air Temperature Range 

DM54AS 

DM74AS 
Storage Temperature Range 



7V 
7V 

-55°Gto 125°C 
0°C to 70°C 
-6S°C to 1§0»C 



cn 
> 

o 
o 

> 

0) 



Connection Diagram 



VCC C1 Y1 C3 B3 A3 Y3 
|14 13 12 11 10 9 8 



Y = ABC 



1 2 3 4 5 I 6 I 7 

A1 B1 A2 B2 C2 Y2 GNO 

S4AS10 (J) 74AS10 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54/74AS10 


Unit 


Min 


Nom 


Max 


Supply Volt£iQei Vqq 


4.5 


5 


5.5 


V 


HiQh L6vel Input VoltsQOt Vj^ 








V 


Low Lev©! Input Volt3Q6, V|i_ 






0.8 


V 


High Level Output Current, Iqh 






-2 


mA 


Low Level Output Current, Iql 






20 


mA 


Electrical Characteristics over recomnnendecl operating free air temperature range (Note 1) 


Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l| = -18 mA 






-1.2 


V 


vqh 


High Level Output 
Voltage 


lOH = -2mA 


Vcc-2 






V 


Vol 


Low Level Output 
Voltage 


Vcc = 4.5V, loL = 20mA 




0.35 


0.5 


V 


i| 


Max High Input Current 


Vcc = 5.5V, V|H = TV 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V, V|H = 2.7V 






20 


mA 


l|L 


Low Level Input Current 


Vcc = 5.5V, V|L = 0.4V 






-0.5 


mA 


lo 


Output Drive Current 


Vcc = 5.5V 


Vo = 2.25V 


-30 




-110 


mA 


Ice 


Supply Current 


Vcc = 5.5V 


Outputs High 




1.7 


2.4 


mA 


Outputs Low 




8.4 


12.1 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54AS10 


DM74A810 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TpLH. Propagation 
delay time. Low to 
high level output 


Vcc = 4.5 to 5.5V 
Rl = 500 a, 
Cl = 50 pF. 


1 


2.5 


5.5 


1 


2.5 


4.5 


ns 


TpHL. Propagation 
delay time. High to 
low level output 




1 


1.5 


4 


1 


1.5 


3 


ns 



NOTE 1: See notes pg. 1-2, figures pg. 2r1. 
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National 
Semiconductor 



DM54AS11/DM74AS11 Triple 3-lnput AND Gates 




Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with Schottky, 
Low Power Schottky, and Advanced Low Power 
Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky, Low Power 
Schottky, and Advanced Low Power Schottky 
Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54AS -55°Cto125°C 
DM74AS 0°C to 70°C 

Storage Temperature Range -65'C to ISO'C 



cn 
> 



> 
CO 



Connection Diagram 



Vcc C1 Y1 C3 B3 A3 Y3 
[l4 13 12 11 10 9 8 



Y = ABC 



1 2 3 4 5 6 [7 

A1 B1 A2 B2 C2 Y2 GND 

54AS11 (J) 74AS11 (J,N) 
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Recommended Operating Conditions 





DM54/74AS11 


Unit 


Parameter 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vih 


2 








LOW Level inpUl VOILayc, v|[_ 






0.8 




High Level Output Current, Iqh 






-2 


mA 


Low Level Output Current, Iql 






20 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


IMin 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l| = -18 mA 






-1.2 


V 


VOH 


High Level Output 
Voltage 


iQH = -2mA 


Vcc^2 






V 


Vol 


Low; Level Output 
Voltage 


Vcc = 4.5V, Iql = 20mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


Vcc = 5.5V, V|H = TV 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V, V|H = 2.7V 






20 


mA 


l|L 


Low Level Input Current 


Vcc = 5.5V, V|L = 0.4V 






-0.5 


mA 


lo 


Output Drive Current 


Vcc = 5.5V 


Vo = 2.25V 


-30 




-110 


mA 


Ice 


Supply Current 


Vcc = 5.5V 


Outputs High 




4.8 


7.0 


mA 


Outputs Low 




11.8 


17.0 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DIMS4AS11 


DIM74AS11 


Unit 


IWn 


Typ 


IVlax 


Min 


Typ 


IVlax 


TpLH, Propagation 
delay time. Low to 
high level output 


Vcc = 4.5 to 5.5V 
RL = 500 Q, 
Cl = 50 pF. 


1.5 


3 


6.5 


1.5 


3 


5.5 


ns 


TpHL. Propagation 
delay time. High to 
low level output 




2 


3.5 


6.5 


2 


3.5 


5.5 


ns 



NOTE 1: See notes pg. 1-2. figures pg. 2-1. 



1-14 



^1 National 

MiA Semiconductor 

DM54AS20/DM74AS20 Dual 4-lnput NAND Gates 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guararrteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with Schottky, 
Low Power Schottky, and Advanced Low Power 
Schottky TTL Counterpart. 

■ Innproved AC Performance Over Schottky, Low Power 
Schottky, and Advanced Low Power Schottky 
Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 
Input Voltage 

Operating Free Air Temperature Range 

DM54AS 

DM74AS 
Storage Temperature Range 



7V 
TV 

-55''C to 125°C 
0°C to 70°C 

-es^cto i5o°c 



on 
> 

ro 
o 



■>i 

> 
(/) 

o 



Connection Diagram 



Vcc "2 02 NC B2 A2 Y2 

1 14 13 12 111 10 9 8 



Y = ABCD 



1 [2 (3 [4 5 [e yi 

A1 81 NC C1 D1 YI GND 
54AS20 (J) 74AS20 (J.N) 
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Recommended Operating Conditions 



Parameter 


DM54/74AS20 


Unit 


Min 


Nom 


IVIax 


Supply Voltage, Vcc 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






V 


Low Level Input Vottagej V|l 






0.8 


V 


High Level Output Current, loH 






-2 


mA 


Low Level Output Current, loL 






20 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


IVIax 


Unit 


V|K 


input Clamp Voltage 


Vcc = 4-5V, l| = -18 mA 






-1.2 


V 


VOH 


High Level Output 

Voltage 


lOH = -2mA 


Vcc-2 






V 


Vol 


Low Level Output 
Voltage 


Vcc = 4.5V, loL = 20mA 




0.35 


0.5 


V 


h 


Max High Input Current 


Vcc = 5.5V, V|H = TV 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = S.SV. V|H = 2.7V 






20 


mA 


l|L 


Low Level Input Current 


Vcc = 5-SV, V|L = 0.4V 






-0.5 


mA 


lo 


Output Drive Current 


Vcc = 5.5V 


Vo = 2.25V 


-30 




-110 


mA 


"cc 


Supply Current 


Vcc = 5.5V 


Outputs High 




1.1 


1.6 


mA 


Outputs Low 




5.6 


8.1 


mA 



Switching Characteristics over reeommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


OM54AS20 


DM74AS20 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TpLH. Propagation 
delay time. Low to 
higti level output 


Vcc = 4.5 to 5.5V 
Rl = 500 a. 
Cl = 50 pF. 


1 


2.5 


5.5 


1 


2.5 


4.5 


ns 


TpHL. Propagation 
delay time. Higii to 
low level output 




1 


1.5 


4 


1 


1.5 


3 


ns 



NOTE 1: See notes pg. 1-2, figures pg. 2-1. 



1-16 



^ National 

SlA Semiconductor 

DM54AS21/DM74AS21 Dual 4-lnput AND Gates 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switctiing Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with Schottky, 
Low Power Schottky, and Advanced Low Power 
Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky, Low Power 
Schottky, and Advanced Low Power Schottky 
Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage TV 

Operating Free Air Temperature Range 

DM54AS -SS'C to 125°C 

DM74AS 0*0 to 70°C 

Storage Temperature Range - 6S°C to 1 50°C 



01 
> 
lO 



> 

(/> 



Connection Diagram 



Vcc 02 C2 NC B2 A2 Y2 

M-t 13 12 |11 10 9 8 



Y = ABCD 



1 2 I 3 4 5 6 I 7 

A1 B1 NC 01 D1 Y1 GND 

54AS21 (J) 74AS21 (J,N) 
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CM 
O) 
< 



CM 
< 

in 



Recommended Operating Conditions 



Parameter 


DMS4/74AS21 


Unit 


Min 


Nom 


Max 


SuddIv Voltaae V^r* 


4.5 


5 


5.5 


V 


High L6V6I Input Voltage, Vih 


2 






V 


Low Level Input Voltage, V|l 






0.8 


V 


High Level Output Current, Iqh 






-2 


mA 


Low Level Output Current, Iql 






20 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l| = -18 mA 






-1.2 


V 


VOH 


High Level Output 
Voltage 


lOH = -2mA 


Vcc-2 






V 


Vol 


Low Level Outout 
Voltage 


Vcc = 4.5V, Iql = 20mA 




0.35 


0.5 


V 


ii 


Max Higl- : C .: . CC = 5.5V. V|h = TV 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V, V|H = 2.7V 






20 


mA 


l!L 


Low Level Input Current 


Vcc = 5.5V, V|L = 0.4V 






-0.5 


mA 


iO 


Output Drive Current 


Vcc = 5.5V 


Vq = 2.25V 


-30 




-110 


mA 


Ice 


Supply Current 


Vcc = 5,5V 


Outputs High 




3.2 


4.6 


mA 


Outputs Low 




7.9 


11.3 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 





Conditions 


DM54AS21 


DM74AS21 


Unit 


Parameter 


Min 


Typ 


Max 


Min 


Typ 


Max 


TpLH, Propagation 
delay time. Low to 
high level output 


Vcc = 4.5 to 5.5V 
RL = 500 £2, 
Cl = 50 pF. 


1.5 


3 


6.5 


1.5 


3 


5.5 


ns 


TpHL. Propagation 
delay time. High to 

low level output 




2 


3.5 


6.5 


2 


3.5 


5.5 


ns 



NOTE 1: See notes pg. 1-2, figures pg. 2-1. 



National 
mii Semiconductor 

DM54AS27/DM74AS27 Triple 3-lnput NOR Gates 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switcliing Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with Schottlcy, 
Low Power Schottky, and Advanced Low Power 
Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky, Low Power 
Schottky, and Advanced Low Power Schottky 
Counterparts. 



Absolute Maximum Ratings 



Supply Voltage 
Input Voltage 

Operating Free Air Temperatwre 

DM54 AS 

DM74AS 
Storage Temperature Range 



7V 
7V 

-55°Cto125°G 
CC to 70°C 
-65°Cto 150°C 



Oi 

> 
(/> 
lO 



> 

0) 

lO 



Connection Diagram 



Vcc CI Y1 C3 B3 A3 Y3 
|l4 13 12 11 10 9 8 



Y = A+B+C 




1 2 3 4 5 6 7 

I 

A1 B1 A2 B2 C2 YZ GND 

54A$27 (J) 74AS27 (J,N) 
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Recommended Operating Conditions 



Parameter 


DMS4/74AS27 


Unit 


MIn 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






v 


Low Level Input Voltage, V|L 






0.8 


v 


High Level Output Current, Iqh 






-2 


mA 


Low Level Output Current, Iql 






20 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1 ) 



Parameter 


Conditions 


IVlin 


Typ 


IVlax 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l| = -18 mA 






-1.2 


V 


VQH 


High Level Output 
Voltage 


lOH = -2mA 


Vcc-2 






V 


Vol 


Low Level Output 
Voltage 


Vcc " 4.5V, iQL = 20mA 




0.35 


0.5 


V 


ii 


Max l-iigh Input Current 


Vcc = 5.5V, V|H = TV 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V, V|H = 2.7V 






20 


^LA 


l|L 


Low Level Input Current 


Vcc = 5.5V, ViL = 0.4V 






-0.5 


mA 


lO 


Output Drive Current 


Vcc = 5.5V 


Vo = 2.25V 


-30 




-110 


mA 


Ice 


Supply Current 


Vcc = 5.5V 


Outputs High 




4.5 


6.4 


mA 


Outputs Low 




11.2 


16.2 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DIVI54AS27 


DM74AS27 


Unit 


Min 


Typ 


IMax 


Min 


Typ 


Max 


TpLH, Propagation 
delay time. Low to 
high level output 


Vcc = 4.5 to 5.5V 
RL = 500 a, 
Cl = 50 pF. 


1 


2.5 


5.5 


1 


2.5 


4.5 


ns 


TpHL. FTopagation 
delay time. High to 
low level output 




1 


1.5 


4 


1 


1.5 


3 


ns 



NOTE 1: See notes pg. 1-2, figures pg. 2-1. 
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National 
Semiconductor 



Preliminary 



DM54AS30/DM74AS30 8 Input NAND Gate 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottlcy TTL 

Process. 

■ Functionally and Pin For Pin Compatible with Schottky, 
Low Power Schottky, and Advanced Low Power 
Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky, Low Power 
Schottky, and Advanced Low Power Schottky 
Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 
Input Voltage 

Operating Free Air Temperature Range 

DM54AS 

DM74AS 
Storage Temperature Range 



7V 
7V 

-SS'C to 125°C 
Q'C to 70°C 

-es'c to iso'c 



Connection Diagram 



Vcc NC H G NO NC Y 



Y = ABCDEFGH 



|14 |13 


12 


11 1 10 1 9 


8 






































1 


2 


3 


4 


S 6 1 7 



A B C E F GND 

54AS30 (J) 74AS30 (J,N) 
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Recommended Operating Conditions 











DM54/74AS30 


Unit 


Parameter 






Min 


Norn 


IVlax 


Supply Voltage, Vqc 


4.5 


5 


5.5 


V 


High Level input Voltage. 


2 






w 
V 


Low Level Input Voltage. '■ il 






0.8 


v 


High Level Output Curreni [qh 






-2 


mA 


Low Level Output Current Iql 






20 




Electrical Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l| = -18 mA 






-1.2 


V 


vqh 


High Level Output 
Voltage 


IQH = -2mA 


Vcc-2 






V 


Vol 


Low Level Output 
Voltage 


Vcc = 4.5V, Iql = 20mA 




0.35 


0.5 


V 


h 


Max High Input Current 


Vcc = 5.5V, V|H = TV 






0.1 


mA 


>IH 


High Level Input Current 


Vcc = 5.5V, V|H = 2.7V 






20 


('A 


l|L 


Low Level Input Current 


Vcc = 5.5V, V|u = 0.4V 






-1.0 


mA 


lo 


Output Drive Current 


Vcc = 5.5V 


Vq = 2.25V 


-30 




-110 


mA 


Ice 


Supply Current 


Vcc = 5.5V 


Outputs High 




1.0 


1.5 


mA 








Outputs Low 




3.1 


4.5 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 





Conditions 


DMS4AS30 


DM74AS30 


Unit 


Parameter 


IMin 


Typ 


Max 


Min 


Typ 


Max 


TpLH. Propagation 
delay time. Low to 
high level output 


Vcc = 4.5 to 5.5V 
RL = 500 S), 
Cl = 50 pF. 


1 


2.5 


5.5 


1 


2.5 


4.5 


ns 


TpHL. Propagation 
delay time. High to 
low level output 




1 


1.5 


4 


1 


1.5 


3 


ns 



NOTE 1: See notes pg. 1-2, figures pg. 2-1. 
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^1 National 

Jbil Semiconductor 

DM54AS32/DM74AS32 Quad 2-lnput OR Gates 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Flange. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with Schottky, 
Low Power Schottky, and Advanced Low Power 
Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky, Low Power 
Schottky, and Advanced Low Power Schottky 
Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54AS -55°C to 125°C 
DM74AS 0°C to 70°C 

Storage Temperature Range -65*0 to 1 SCC 



Connection Diagram 



Vcc B4 A4 Y4 B3 A3 Y3 
I 14 13 12 11 10 I 9 8 



Y = A -I- B 




1 2 3 4 5 6 I 7 

A1 B1 Y1 A2 B2 Y2 GND 



S4AS32(J) 74AS32(J,N) 
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Recommended Operating Conditions 



Parameter 


DM54/74AS32 


Unit 


Min 

min 


Mnm 

nom 


May 


Supply Voltage, Vcc 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






V 


Low Level Input Voltage, V|l 






0.8 


V 


High Level Output Current, Iqh 






-2 


mA 


Low Level Output Current, Iql 






20 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l| = -18 mA 






-1.2 


V 


Vqh 


High Level Output 
Voltage 


Iqh = -2mA 


VcC-2 






V 


Vol 


Low Level Output 
Voltage 


Vcc = 4.5V, IQL = 20mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


Vcc = 5.5V, V|H = TV 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V, V|H = 2.7V 






20 


mA 


I|L 


Low Level Input Current 


Vcc = 5.5V, V|L = 0.4V 






-0.5 


mA 


IQ 


Output Drive Current 


Vcc = 5.5V 


Vq = 2.25V 


-30 




-110 


mA 


Ice 


Supply Current 


Vcc = 5.5V 


Outputs Higii 




8.3 


12.0 


mA 


Outputs Low 




17.6 


25.4 


mA 



Switching Characteristics over recommended operating tree air temperature range (Note 1 ) 



Parameter 


Conditions 


0M54AS32 


DM74AS32 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TpLH, Propagation 
delay time. Low to 
high level output 


VcC = 4.5 to 5.5V 
RL = 500 Q, 
Cl = 50 pF. 


1.5 


3 


6.5 


1.5 


3 


5.5 


ns 


TpHL. Propagation 
delay time. IHigh to 
low level output 




2 


3.5 


6.5 


2 


3.5 


5.5 


ns 



NOTE 1; See notes pg. 1-2, Figures pg. 2-1. 
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^ National 

SemiconduclDr 

DM54AS74/DM74AS74 Dual D Positive-Edge- 
Triggered Flip-Flops with Preset and Clear 



Preliminary 



General Description 

The DM54AS74 is a dual edge-triggered flip-flops. Each 
flip-flop has individual D. clock, clear and preset Inputs, and 
also complementary Q and Q outputs. 

Information at input D is transferred to the Q output on the 
positive going edge of the clock pulse. Clocl< triggering oc- 
curs at a voltage level of the clock pulse and is not directly 
related to the transition time of the positive going pulse. 
When the clock input is at either the high or low level, the D 
input signal has no effect. 

Asynchronous preset and clear inputs will set or clear Q 
output respet^vely upon the application of low level signal. 



Features 

■ Switching Specifications at 50 pF. 



Switching Specifications Guaranteed Over Full 

Temperature and Vcc Range. 

Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 

Process. 

Functionally and Pin-For-Pin Compatible with Schottky 
and LS TTL Counterpart. 

Improved AC Performance Over S74 at Approximately 
Half the Power. 



Absolute Maximum Ratings 



7V 
7V 



Supply Voltage 

Input Voltage 

Operating Free Air Temperature Range 

DM54AS -55°C to 125''C 
DM74AS 0°C to 70°C 

Storage Temperature Range - BS'C to 1 50°C 



Connection Diagram 

Vcc CLR2 D2 CLK2 PR2 02 02 



1" 


13 


12 |l1 


10 


9 


8 












i 














A 
















CLR _ 
>CLK 

D 
PR 








PR 
D Q 

>CLK 

CLR ° 















9 






















H 


3 1 


4 


5 


a \r 



CLII 1 D1 cue 1 PR 1 01 01 GNO 
54AS74 (J) 74AS74 (J,N) 



Function Table 



Inputs 


Outputs 


PR 


CLR 


CLK 


D 


Q Q 


L 


H 


X 


X 


H L 


H 


L 


X 


X 


L H 


L 


L 


X 


X 


H* H* 


H 


H 


T 


H 


H L 


H 


H 


T 


L 


L H 


H 


H 


L 


X 


Qo Qo 



L = Low State, H = High State, X = Don't Care 

t = Positive Edge Transition 
Qq = Previous Condition of Q 

" = This condition is nonstable; it w/ill not persist when preset and clear in- 
puts return to their inactive (high) level. The output levels in this condition are 
not guaranteed to meet the Vqh ^wcification. 
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Recommended Operating Conditions 



Parameter 


DM54AS74 


DM74AS74 


Unit 


Min 


Norn 


Max 


Min 


Nom 


Max 


Supply Voltags, Vqc 


4.5 


5 


5.5 


4.5 


5 


5.5 




High Level Input Voltage, Vm 


2 






2 






y 


Low Level Input Voltage, V|[_ 






0.8 






0.8 


y 


High Level Output uut'snt. Iqh 






2 






-2 




Low Level Output Cuirent, Iql 






20 






20 


mA 


Clock frequency, fCLOCK 




;(jo 







100 


MHz 


Width of Clock Pulse, Tw 


High 


4 






4 






ns 


Low 


6 






5 






ns 


Pulse Width Tw, 
Preset & Clear 


Low 


4 






4 






ns 


Data Setup Time, Tsu 


High 


3 






2 






ns 


Low 


4 






3 






ns 


PRE or CLR Setup Time 


3 






2 






ns 


Data Hold Time, Th 


2T 






IT 






ns 



The (t) arrow Indlcstss the positive edge of the Clocl< Is used for reference. 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V l| = -18mA 






-1.2 


V 


VOH 


High Level Output 

Voltage 


lOH = -2mA 


Vcc-2 






V 


Vol 


Low Level Output 
Voltage 


Vcc = 4.5V 
V|H = 2V 

Iql = 20mA 




0.35 


0.5 


V 


h 


Max High Input Current 


Vcc = 5.5V V|H = 7V 






0.1 


mA 


l|H 


High Level 
Input Current 


Clock. D 


Vcc = 5.5V V|H = 2.7V 






20 


kA 


Preset, Clear 






40 


fA 


l|L 


Low Level 
Input Current 


Clock, D 


Vcc = 5-5V V|L = 0.4V 






-0.5 


mA 


Preset, Clear 






-1.0 


mA 


lO 


Output Drive Current 


Vcc = 5.5V Vo = 2.25V 


-30 




-110 


mA 


Ice 


Supply Current 


Vcc = 5.5V 




10.5 ' 


16 


mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Cofiditioiis 


DM54AS74 


DM74AS74 


Unit 


Mil) 


Typ 


Max 


Min 


Typ 


Max 










100 


125 




100 


125 




MHz 


TPLH 


Preset 


Q or 






4.5 


8.0 




4.0 


7.1 


ns 


TpHL 


or clear 


Q 


VcC ~ 4.5V to o.oV 


3.5 


6 


11.5 


3.5 


6 


10.5 


ns 


TpLH 


Clock 


Q or 


RL = 500 Q 
Cl = 50 pF 


3.8 


6 


8.5 


3.8 


6 


7.8 


ns 


TpHL 


Q 




4.4 


6 


10.5 


4.4 


6 


9.2 


ns 



NOTE 1: See notes pQ, 1-2, ^ures pg. 2-4. 



Logic Diagram 




1 



-1 
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National 
Semiconductor 



Pretirninary 



DM54AS109/DM74AS109 Dual J-K Positive-Edge- 
Triggered Flip-Flops with Preset and Clear 



General Description 

The DM54AS109 is a dual edge-triggered flip flops. Each 
flip flop has individual J, K, clock, clear and preset inputs, 
and also complementary Q and Q outputs. 

Information at input J orR is transferred to the Q output on 
the positive going edge of the clock pulse. Clock triggering 
occurs at a voltage level of the clock pulse and is not direct- 
ly related to the transition time of the positive going pulse. 
When the clock input is at either the high or low level, the J, 
R input signal has no effect. 

Asynchronous preset and clear inputs will set or clear Q 
output respectively upon the application of low level signal. 

The J K design allows operation as a D flip flop by tying the J 
and K inputs together. 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Speeifications Guaranteed Over Full 
Temperature and Vce Range. 

■ Advanced 0xitie4solated, Ion-Implanted Sohottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with Sohottky 
and LS TTL Counterpart. 

■ Improved AC Performance Over 8109 at 
Approximately Half the Power. 

Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54AS -S5°C to 125°C 
DM74AS 0°C to 70°C 

Sterage Temperature Range ^65°C to 150°C 



Connection Diagram 



Function Table 



Vcc CLR 2 J2 K2 CLK 2 PR 2 02 02 
16 15 14 13 12 11 10 9 



_ CLR_ 
K O 



>CLK 

J O 
PR 



PR 




J 





>CLK 








K 

CLR 


Q 



1 2 3 4 5 6 7 I 8 

CLR 1 J1 K1 CLK 1 PR 1 01 Q1 GND 



PR 


CLR 


Inputs 
CK 


J 


K 


Outputs 
Q 5 


L 


H 


X 


X 


X 


H L 


H 


L 


X 


X 


X 


L H 


L 


L 


X 


X 


X 


H* H* 


H 


H 


t 


L 


L 


L H 


H 


H 


1 


H 


L 


TOGGLE 


H 


H 


1 


L 


H 


Qo Qo 


H 


H 


t 


H 


H 


H L 


H 


H 


L 


X 


X 


Qo Qo 



L = Low State, H - High State, X = Don't Care 

1 = Positive Edge Transition, Qg = Previous Condition of Q 

* This condition is nonstable; it will not persist when present and: clear inputs 

return to their inactive (high) level. The output levels in t-His tsandltion are not 

gu^ranfcsed to meet the Vqh specification. 



54AS109 (J) 74AS109 (J,N) 



Recommended Operating Conditions 



Parameter 


DM54AS109 


DM74AS109 


Unit 


Min 


Nom 


Max 


IVlin 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V|l 






0.8 






0.8 


V 


High Level Output Current, Iqh 






-2 






-2 


mA 


Low Level Output Current, Iql 






20 






20 


mA 


Clock Frequency, fCLOCK 







90 







90 


MHz 


Pulse Width Tw 


Clock High 


4 






4 






ns 


Qock Low 


5 






5 






ns 


Pulse Width Tw, Preset & Clear 


A 






A 
*\ 






ns 


Data Setup Time, Tsu 


J orR 


O 






3 






ns 


PRE or CLR 
Inactive 


2 






2 








Data Hold Time, Th 


It 






IT 






ns 



The (t) arrow indicates ttie positive edge of the Clock is used for reference. 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V l| = -18mA 






-1.2 


V 


VOH 


High Level Output 
Voltage 


Iqh = -2mA 


Vcc -2 






V 


Vol 


\-o*i Level Output 
Voltage 


Vcc = 
V|H = 2V 
'OL = 20mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


Vcc = 5.5VV|H = TV 






0.1 


mA 


l|H 


High Level 
Input Current 


Clock, J, K 


Vcc = 55V V|H = 2.7V 






20 


M 


Preset, Clear 






40 


IlL 


Low Level 
Input Current 


Clock, J, K 


Vcc = 5.5V V|L = 0.4V 






-0.5 


mA 


Preset, Clear 








lO 


Output Drive 
Current 


Vcc = 5.5V 


Vq = 2.25V 


-30 




-110 


mA 


Ice 


Supply Currerrt 


Vcc = 5.5V 




11.5 


17 


mA 



o 

CO 

< 



o> 
o 

T- 

(O 

< 

in 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DiU54AS109 


DM74AS109 


Unit 


IMin 


Typ 


Max 


MIn 


Typ 


Max 


Fmax 






Vcc = 4.5V to 5.5V 
RL = 500 Si 
Cl = 50 pF 


90 


125 




90 


125 




MHz 


TpLH 


Preset 
or clear 


Q or 
Q 


3.2 


4.5 


9.0 


3.2 


4.5 


8.0 


ns 


TpHL 


3.5 


6 


11.5 


3.5 


6 


10.5 




TpLH 


Clock 


Qor 
Q 


3.8 


6 


9.0 


3.8 


6 


8.0 


ns 


TPHL 


4.4 


6 


10.5 


4.4 


6 


9.2 


ns 



NOTE 1: See notes pg. 1-2, figures pg. 2-3. 

Logic Diagram 
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National 
m!m Semiconductor 

DM54AS151/DM74AS151 8-Line to 1- 
Data Selector/Multiplexer 



Preliminary 



Line 



General Description 

This Data Selector/Multiplexer contains full on-chip decod- 
ing to select one-of-eight data sources as a result of a 
unique three-bit binary code at ttie Select inputs. Two com- 
plementary outputs provide both inverting and non-invert- 
ing buffer operation. A Strobe input is provided which, 
when at the high level, disables all data inputs and forces 
the Y output to the low state and the W output to the high 
state. The Select Input buffers incorporate internal overlap 
features to ensure that select input changes do not cause 
invalid output transients. 



Features 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 

process. 



Switching Performance is Guaranteed Over Full 

Temperature and Vcc Supply Range. 

Pin and Functional Compatible with LS and Schottky 

Family Counterpart. 

Improved Output Transient Handling Capability. 



Absolute Maximum Ratings 

Supply Voltage 7.0V 

Input Voltage 7.0V 

Operating Free Air Temperature Range 

DM54AS151 -55°C to 125°C 

DM74AS151 0°Cto70°C 

Storage Temperature Range — 65°C to 150°C 

Lead Temperature 

(Soldering, 10 seconds) +300°C 



Connection Diagram 



Function Table 




inputs 


Outputs 


Select 


Strobe 
S 


Y W 


C 


B 


A 


X 


X 


X 


H 


L H 


L 


L 


L 


L 


DO DO 


L 


L 


H 


L 


D1 D1' 


L 


H 


L 


L 


02 D2 


L 


H 


H 


L 


D3 D3 


H 


L 


L 


L 


04 04 


H 


L 


H 


L 


05 05 


H 


H 


L 


L 


06 06 


H 


H 


H 


L 


07 07 



H - High Level L — Low Level X - Don't Care 
DO ttifu D7 = the level the respective D input 



54AS151 (J) 74AS151(J,N) 
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Recommended Operating Conditions 



Parameter 


DM54AS151 


DM74AS1S1 


Unit 


Min 


Norn 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 




5.5 


4.5 




5.5 


V 


High Level Input Voltage, V|h 


2.0 






2.0 






V 


Low Level Input Voltage, V|l 






0.8 






0.8 


V 


High Level Output Current, Iqh 






-12 






-15 


mA 


Low Level Output Current, Iql 






32 






48 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1 ) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l|N = -18mA 






-1.2 


V 


VOH 


High Level Output 
Voltage 


Vcc = 4.5V, iQH = MAX 


2.4 


3.2 




V 


ION = -2mA 


Vcc-2 






V 


Vol 


Low Level Output 
Voltage 


Vcc = 4.5V IQL = 20mA 




.35 


.50 


V 


i| 


Input Current at 
Max Input Voltage 


Vcc = 5.5V, V|N = 7V 






100 


M 


l|H 


High Levef Input Current 


Vcc = 5.5V, V|N = 2.7V 






20 


fiA 


l|L 


Low Level Input Current 


Vcc = 5.5V, 
V|N = 0.4V 


A,B,C 






-1.0 


mA 


All others 






-0.5 


IQ 


Output Drive Current 


Vcc = 5.5V, VquT = 2.25V 


-30 




-110 


mA 


Ice 


Supply Current 


Vcc = 5.5V 
Date Inputs = 3.0V 
Select Inputs = 3.0V 
Strobe Inputs = 3.0V 




26 


45 


mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DIVI54AS151 


DIVI74AS151 


Unit 


Min 


Typ 


IVlax 


IVlin 


Typ 


IVlax 


tpLH. Low to high Level Output 










5 


9.5 




5 


8.5 


ns 


tpHL. High to low Level Output 


Select 


Y 






5 


9.5 




5 


8.5 


ns 


'PLH. Low to high Level Output 


W 






4.5 


8.5 




4.5 


7.5 


ns 


tpHL. High to low Level Output 








4.5 


8.0 




4.5 


7.0 


ns 


tpLH, Low to high Level Output 










3 


6.0 




3 


5.0 


ns 


tpHL. High to low Level Output 


Data 


Y 


Vcc 




4 


8.0 




4 


7.0 


ns 


tpLH. Low to high Level Output 


W 


4,5 to 5.5V 
Cl = 50 pF 




3 


6.0 




3 


5.0 


ns 


tPHL. High to low Level Output 




Rl = 500 a 




2.5 


5.0 




2.5 


4.5 


ns 


tpLH. Low to high Level Output 










5 


9.5 




5 


8.5 


ns 


tp{-|(_, High to low Level Output 


Strobe 


Y 






5 


9.0 




5 


8.0 


ns 


tpLH, Low to high Level Output 


W 






4.5 


7.5 




4.5 


7.0 


ns 


tpHL. High to low Level Output 








4.5 


8.5 




4.5 


7.5 


ns 



NOTE 1: See notes pg. 1-2, figures pg. 2-1. 



Logic Diagram 



«-H> 
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National 
Jlji Semiconductor 

DM54AS153/DM74AS153 Dual 4-Lme to 1-Ljne 
Data Selector/Multiplexer 



Preliminary 



General Description 

This Data Selector/Multiplexer contains full on-chip decod- 
ing to select one-of-four data sources as a result of a 
unique two-bit binary code at the Select inputs. Each of the 
two Data Selector/IVIultiplexer circuits have their own sepa- 
rate Select, Data, and Strobe inputs and a non-inverting 
output buffer. The Strobe inputs, when at the high level, dis- 
able their associated data inputs and force the correspond- 
ing output to the low state. The Select input buffers 
incorporate internal overlap features to ensure that select 
input changes do not cause invalid output transients. 



Features 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
process. 

■ Switching Performance is Guaranteed Over Full 
Temperature and Vqc Supply Range. 

■ Pin and Functional Compatible with LS and Schottky 
Family Counterpart. 

■ Improved Output Transient Handling Capability, 



Absolute Maximum Ratings 

Supply Voltage 7.0V 

Input Voltage 7.0V 

Operating Free Air Temperature Range 

DM54AS153 -55°Cto125°C 
DM74AS153 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 

Lead Temperature 

(Soldering, 10 seconds) -l-300°C 



Connection Diagram 



Function Table 




Select 
Inputs 


Data Inputs 


Strobe 


Output 


B 


A 


CO 


01 


02 


03 


G 


Y 


X 

L 
L 
L 
L 
H 
H 
H 
H 


X 
L 
L 
H 
H 
L 
L 
H 
H 


X 
L 
H 
X 
X 
X 
X 
X 
X 


X 
X 
X 
L 
H 
X 
X 
X 
X 


X 
X 
X 
X 
X 
L 
H 
X 
X 


X 
X 
X 
X 
X 
X 
X 
L 
H 


H 
L 
L 
L 
L 
L 
L 
L 
L 


L 
L 
H 
L 
H 
L 
H 
L 
H 



Select inputs A and B are common to both, sections: 
H = High Level L = Low Level X = Don:t Gare 



54AS153 (J) 74AS15a (J,N) 



1-34 



Recommended Operating Conditions 



Parameter 


DMS4AS153 


DM74AS153 


Unit 


Mln 


Mom 


Max 


Min 


Norn 


Max 




4.5 


5 


5.5 


4.5 


5 


5.5 


V 


Hinh 1 Avnl Innut V/nltstrm Viu 


2 






2 






V 


Low L9V6I Input VoltsQe, V|i_ 






0.8 






0.8 


V 


High Level Output Current, loH 






-12 






-15 


mA 


Low Level Output Current, Iql 






32 






48 


mA 



cn 

> 
C/) 

Ol 
CO 



> 

m 

cn 

CO 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Msu( 


Unit 




Input Clamp Voltage 


Vcc = 4.5V, l|N = -18mA 






-1.2 


V 


vqh 


High Level Output 
Voltage 


Vcc = 4.5V, loH = MAX 


2.4 


3.2 




V 


lOH = -2mA 


Vcc-2 






V 


Vol 


Low Level Output 
Voltage 


Vcc = 4.5V 
lOL = MAX 




.35 


.50 


V 


i| 


Input Current at 
Max Input Voltage 


Vcc = 5.5V, V|N = 7V 






100 


liA 


l|H 


High Level Input Current 


Vcc = 5.5V, V|N = 2.7V 






20 


mA 


IlL 


Low Level Input Current 


Vcc = 5.5V 
V|N = 0.4V 


A, B 






-1.0 


mA 


All others 






-0.5 


lO 


Output Drive Current 


Vcc = 5.5V, VquT = 2.25V 


-30 




-110 


mA 


Ice 


Supply Current 


Vcc = 5.5V 


Outputs high 




17 


30 


mA 


Outputs low 




25 


45 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54AS153 


DM74AS153 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


tpLH- l-ow to high Level Output 


Select 








5.5 


10.0 




5.5 


9.0 


ns 


tPHL> High to low Level Output 


Y 






4.5 


8.5 




4.5 


7.5 


ns 


tp(_H< Low to high Level Output 


Data 




Vcc = 
4.5 to 5.5V 




3.5 


6.5 




3.5 


6.0 


ns 


tpHL> High to low Level Output 


Y 


Cl = 50 pF 

Rl = 500 a 




3 


6.0 




3 


5.0 


ns 


tpi_H> Low to high Level Output 


Strobe 






5.5 


10.0 




5.5 


9.0 


ns 


tpHL- Hig'i to low Level Output 


Y 






4.5 


8.5 




4.5 


7.5 


ns 



NOTE 1: See notes pg. 1-2, figures pg. 2-1. 



Logic Diagram 



STBQBEGl ! 0^ 
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^ National 

Semiconductor 

DM54AS/DM74AS157,158 Quad 2-Line to 1-Line 
Data Selectors/Multiplexers 



Preliminary 



General Description 

These data selectors/multiplexers contain inverters and 
drivers to supply full on-chip data selection to the four out- 
put gates. A separate strobe input is provided. A 4-bit word 
is selected from one of two sources and is routed to the 
four outputs. The AS157 presents true data whereas the 
AS158 presents inverted data to minimize propagation de- 
lay time. 

Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin for Pin Compatible with Schottky, 
Low Power Schottky, and Advanced Low Power 
Schottky TTL Counterpart. 



Improved AC Performance Over Schottky, Low Power 
Schottky, and Advanced Low Power Schottky 
Counterparts. 

Expand any data input point. 
Multiplex dual data buses. 

General four functions of two variables (one variable is 

common). 

Source programmable counters. 



Absolute Maximum Ratings 



7V 
TV 



Supply Voltage 

Input Voltage 

Operating Free Air Temperature Range 

DM54AS -55°Cto125°C 
DM74AS 0°C to 70°C 

Storage Temperature Range — 65°C to 1S0°C 



Connection Diagram 

INPUTS OUTPUT INPUTS OUTPUT 
Vcc STROBE 4A 4B 4Y 3A 3B 3Y 







15 


14 


13 


12 


11 


10 


9 




< 


\ 




















G 4A 4B 4Y 3A 3B 

S 3Y 
1A IB 1Y 2A 2B 2Y 
































1 


2 


3 


4 


5 


6 




• 



SELECT 1A IB 1Y 2A 2B 2Y GNO 
INPUTS OUTPUT INPUTS OUTPUT 

54AS157 (J) 74AS157 (J,N) 
54AS15S (J) 74AS158 (J,N) 



Function Table 



Inputs 


Output Y 


Strobe 


Select 


A 


B 


SI 57 


3158 


H 


X 


X 


X 


L 


H 


L 


L 


L 


X 


L 


H 


L 


L 


H 


X 


H 


L 


L 


H 


X 


L 


L 


H 


L 


H 


X 


H 


H 


L 



H — High Level, L — Low Level, X - Don't Care 
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Recommended Operating Conditions 



Parameter 


DM54/74AS1S7,158 


Unit 


MIn 


Nom 


Max 


Supply VoltaQO, Vqc 


4.5 


5 


5.5 


V 


High Level Input VoltaQe, Vih 


2 






V 


Low Level Input VoltaQe, V||_ 








V 


High Level Output Current. Iqh 








mA 


Low Level Output Current, Iql 








mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


IMin 


Typ 


IVlax 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l| = -18mA 






-1.2 


V 


VOH 


High Level Output 
Voltage 


Iqh = -2mA 


Vcc -2 






V 


Vol 


Low Level Output 
Voltage 


Vcc = 4.5V, lOL = 20mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


Vcc = 5.5V, V|H = TV 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V, V|H = 2.7V 






20 




l|L 


Low Level Input Current 


Vcc = 5.5V, 
V|L = 0.4V 


Select 






1.0 


mA 


All others 






0.5 


Id 


Output Drive Current 


Vcc = 5.5V 


Vq = 2.25V 


-30 




-110 


mA 


Ice 


Supply Current 


Vcc = 5.5V 


54/74AS157 




19.0 


27.4 


mA 


54/74AS158 




15.6 


22.5 


mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 
(Input) 


To 
(Output) 


Conditions 


DIW54AS157,158 


DiM74AS1S7,158 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TpLH. 

Propagation Delay Time. 
Low to High Level Output 


157 


Data 


Y 


vcc = 

4.5 to 5.5V 
Cl = 50 pF 

Rl = 500 a 


1.5 


3 


6.0 


1.5 


3 


5.0 


ns 


158 


1 


2.5 


6 


1 


2.5 


5.0 


TPHL. 

Propagation Delay Time. 
High to Low Level Output 


157 


1.5 


3.5 


6.5 


1.5 


3.5 


5.5 


158 


1 


2 


4.5 


1 


2 


3.5 


TpLH. 

Propagation Delay Time. 
Low to High Level Output 


157 


Strobe 


Y 


2.5 


6.5 


11.0 


2.5 


6.5 


10.0 


158 


2 


5.5 


10.0 


2 


5.5 


9.0 


TpHL. 

Propagation Delay Time. 
High to Low Level Output 


157 


2.5 


4.5 


8.5 


2.5 


4.5 


7.5 


158 


1.5 


3 


7.0 


1.5 


3 


6.0 


TpLH. 

Propagation Delay Time. 
Low to High Level Output 


157 


Select 


Y 


2.5 


7.5 


12.0 


2.5 


7.5 


11.0 


158 


2.5 


6.5 


12.0 


2.5 


6.5 


11.0 


TpHL. 

Propagation Delay Time. 
High to Low Level Output 


157 


3.5 


7.5 


12.0 


3.5 


7.5 


11.0 


158 


3 


6.0 


11.0 


3 


6.0 


10.0 



NOTE 1: See notes pg. 1-2, figures pg. 2-1. 

Logic Diagrams 
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National 
Jlji Semiconductor 

DM54AS/DM74AS1 60,161,1 62, 1 63 
Synchronous Four-Bit Counters 



Preliminary 



General Description 



These synchronous presettable counters feature an in- 
ternal carry look ahead for application in high speed count- 
ing designs. The AS160 and AS162 are four-bit decade 
counters, while the AS161 and AS163 are four-bit binary 
counters. The AS160 and AS161 clear asynchronously, 
while the AS1 62 and AS1 63 clear synchronously. The carry 
output is decoded to prevent spikes during normal counting 
mode of operation. Synchronous operation is provided by 
having all flip-flops clocked simultaneously so that outputs 
change coincident with each other when so instructed by 
count enable inputs and internal gating. This mode of oper- 
ation eliminates the output counting spikes which are nor- 
mally associated with asynchronous (ripple clock) 
counters. A buffered clock input triggers the four flip-flops 
on the rising (positive-going) edge of the clock input wave- 
form. 

These counters are fully programmable, that is, the outputs 
may be preset to either level. As presetting is synchronous, 
setting up a low level at the load input disables the counter 
and causes the outputs to agree with set up data after the 
next clock pulse regardless of the levels of enable input. 
Low to high transitions at the load input are perfectly ac- 
ceptable regardless of the logic levels on the clock or en- 
able inputs. 

The AS160 and AS161 clear function is asynchronous. A 
low level at the clear input sets all four of the flip-flop out- 
puts low regardless of the levels of clock, load or enable 
inputs. These two counters are provided with a clear on 
power-up feature. The AS162 and AS163 clear function is 
synchronous; and a low level at the clear input sets all four 
of the flip-flop outputs low after the next clock pulse, re- 
gardless of the levels of enable inputs. This synchronous 
clear allows the count length to be modified easily, as de- 
coding the maximum count desired can be accomplished 
with one external NAND gate. The gate output is connected 
to the clear input to synchronously clear the counter to all 
low outputs. Low to high transitions at the clear input of the 
AS162 and AS163 are also permissible regardless of the 
levels of logic on the clock, enable or load inputs. 
The carry look ahead circuitry provides for cascading 
counters for n bit synchronous application without addition- 
al gating. Instrumental in accomplishing this function are 
two count-enable inputs (P and T) and a ripple carry output. 
Both count-enable inputs must be high to count. The T input 
is fed forward to enable the ripple carry output. The ripple 
carry output thus enabled will produce a high level output 
pulse with a duration approximately equal to the high level 
portion of QA output. This high level overflow ripple carry 
pulse can be used to enable successive cascaded stages. 
High to low level transitions at the enable P or T inputs of 
the AS1 60 through AS1 63, may occur regardless of the log- 
ic level on the clock. 

The AS1 60 through AS1 63 feature a fully independent clock 
circuit. Changes made to control inputs (enable P or T, or 
load) that will modify the operating mode will have no effect 



until clocking occurs. The function of the counter (whether 
enabled, disabled, loading or counting) will be dictated sole- 
ly by the conditions meeting the stable set-up and hold 

times. 

Features 

■ Switching Specifications at 50 pF, 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-lsoJated, Ion-Implanted Shottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 

■ Synchronously programmable. 

■ Internal look ahead for fast counting. 

■ Carry output for n-bit cascading. 

■ Synchronous counting. 

■ Load control line. 

■ ESD inputs. 



Absolute Maximum Ratings 

Supply Voltage 
Input Voltage 

Operating Free Air Temperature Range 

DM54AS 

DM74AS 
Storage Temperature Range 



7V 
7V 

-55°Cto125°C 
0°C to 70°C 
-eS'CtO 150°C 



Connection Diagram 



RIPPLE 
CARRY 



OUTPUTS 



Vcc OUTPUT Qa Qb Oc 
116 15 14 13 12 



ENABLE 

Qd t load 



RIPPLE Qa Qb Qc Qd EHABLE 

CARRY T 
OUTPUT 

CLEAR LOAD 



CK 



ENABLE 
D P 



CLEAR CLOCK A B 



D ENABLE GND 
— - P 



DATA INPUTS 
54AS160(J) 74AS160(J,N) 
S4AS161 (J) 74AS161 (J,N) 
54AS162 (J) 74AS162 (J,N) 
S4AS163 (J) 74AS163 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54AS 

160,161,162,163 


DM74AS 

160,161,162,163 


Unit 


MIn 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


Hinh 1 ax/bI inm it Wnttano V/ii_i 
riiyM L.BVBI iiipui vutidyc, v||-| 


2 






2 






y 


1 rwAi 1 auaI Irtm it \/r\HQr%a \/it 
L.UW l_t?VC«l lil|JUl VUildyc, V||_ 






0.8 






0.8 




Hinh 1 pupI Oiitniit f^tirrpnt 






-2 






-2 




Low Level Output Current, Iql 






20 






20 


mA 


Clock Frequency, fCLOCK 







85 







100 


MHz 


tsetup, Set-up time 


Data* 

A, B, C, D 


4 


2 




4 


2 




ns 




Cn D Cn T 

cfi r, cn 1 


6 


3 




6 


3 




ns 




Load 


6 


3 




6 


3 




ns 




Clear 

(Only for 162 & 163) 




0.0 






D.o 




ns 


Set-up 1 

(Only tor 160 & 161) 


Clear 


8 


4 




8 


4.0 




ns 


thold, Hold time 


Data; 

A, B, C, D 





- 1 .5 







— 1.5 




ns 




En P, En T 





-2.5 







-2.5 




ns 




Load 





-2.5 







-2.5 




ns 




Clear 

(Only for 162 & 163) 





-3.5 







-3.5 




ns 


HoldO 

(Only for 160 & 161) 


Clear 





-1.5 







-1.5 




ns 


Width of Clock or Clear Pulse, Tyv 


6 


3.5 




5 


3.5 




ns 
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Electrical Characteristics over recommended operating free air temperature range (Note 1 ) 



Parameter 


r^nnriitinrift 


Min 


Typ 


Max 


Unit 




Input Clamp Voltage 


Vcc = 4-5V, Ij = -18mA 






-1.2 


V 


VOH 


High Level Output 

Voltage 


IQH = -2 mA 


Vcc-2 






V 


Vol 


Low Level Output 

Voltage 


Vcc " 4,5V 
iQL 20mA 




0.35 


0.5 


V 


i| 


Max High Input Current 


Vcc = 5.5V, V|H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V 
ViH = 2.7V 


DATA, CLR, 
CLK, EN P 
LOAD, EN T 






20 


mA 


l|L 


Low Level Input Current 


Vcc = 5.5V 
ViL = 0.4V 


CLR, CLK, 
DATA BUS 






— .5 


mA 








LOAD, ENT 






-1.0 




lO 


Output Drive Current 


Vcc = 5.5V 


Vo = 2.25V 


-30 




-110 


mA 


Iqc 




Vcc = 5.5V 




40 


53 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54AS 
160, 161, 162, 163 


DM74AS 

160, 161, 162, 163 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


fmax, 

Max. clock freq. 








85 


145 




100 


145 




MHZ 


TpLH. Propagation 
delay time. Low to 
high level output. 


Clock 


Ripple 
Carry 




2 


7 


15.5 


2 


7 


12.5 


ns 


TpHL. Propagation 
delay time. High to 
low level output. 
With Load High 




2 


6 


13 


2 


6 


11 


ns 


WItfi Load Low 








3 


10 


22 


3 


10 


18 


ns 


TpLH. Propagation 
delay time. Low to 
high level output. 


Clock 


Any Q 


Vcc = 4.5 
to 5.5V 
RL = 500 Si 
Cl = 50 pF 


2 


5 


11 


2 


5 


9 


ns 


TpHL- Propagation 
delay time. High to 
low level output. 


2 


6 


13 


2 


6 


11 


ns 


TpLH. Propagation 
delay time. Low to 
high level output. 


EnT 


Ripple 
Carry 




1 


3 


6.5 


1 


3 


5.5 


ns 


TpHL- Propagation 
delay time. Low to 
high level output. 




1 


4 


9 


1 


4 


7.5 


ns 


TpHL. Propagation 
delay time. High to 
low level output. 


Clear 


Any Q 




2 


7 


15.5 


2 


7 


12.5 


ns 



NOTE 1: See notes pg. 1-2, figures pg. 2-3. 
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Logic Diagrams 



AS160 



DATA D 



ELK - 



cu - 
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CLK D - 
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CO 

(0 



Logic Diagrams 



CO 

o 

T- 

m 
< 



< 

in 
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=[!> 
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/ CAflBr 



CO 
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<D 



Logic Diagrams 



AS163 



o 
to 

T- 
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^ National 

m!A Semiconductor 

DM54 AS/DM74AS1 68, 1 69 
Synchronous Four Bit Up/Down Counters 



Preliminary 



General Description 

These synchronous presettable counters feature an intern- 
al carry look ahead for cascading in high speed counting 
applications. The AS168 Is a four-bit decade up/down 
counter and the AS1 69 is a four-bit binary up/down counter. 
The carry output is decoded to prevent spikes during nor- 
mal mode of counting operation. Synchronous operation is 
provided so that outputs change coincident with each other 
w/hen so instructed by count enable inputs and internal gat- 
ing. This mode of operation eliminates the output counting 
spikes which are normally associated with asynchronous 
(ripple clock) counters. A buffered clock input triggers the 
four flip-flops on the rising (positive going) edge of clock 
input waveform. 

These counters are fully programmable; that is, the outputs 
may each be preset either high or low. The load input cir^ 
cuitry allows loading with carry-enable output of cascaded 
counters. As loading is synchronous, setting up a low level 
at the load input disables the counter and causes the out- 
puts to agree with the data inputs after the next clock pulse. 

The carry look-ahead circuitry permits cascading counters 
for n-bit synchronous applications without additional gat- 
ing. Both count enable inputs ( P and T ) must be low to 
count. The direction of the count is determined by the level 
af the up/down input. When the input is high, the counter 
counts up; when low, it counts down. Input T is fed forward 
to enable the carry outputs. The carry output thus enabled 
will produce a low level output pulse with a duration ap- 
proximately equal to the high portion of the QA output when 
counting up, and approximately equal to the low portion of 
the QA output when counting down. This low level overflow 
carry pulse can be used to enable successively cascaded 
stages. Transitions at the enable P orT inputs are allowed 
regardless of the level of the clock input. 



The control functions for these counters are fully synchro- 
nous. Changes at control inputs (enable P, enable T, load, 
up/down) which modify the operating mode have no effect 
until clocking occurs. The function of the counter (whether 
enabled, disabled, loading or counting) will be dictated sole- 
ly by the conditions meeting the stable setup and hold 
times. 

Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin-for-Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 

■ Synchronously Programmable. 

■ Internal Look Ahead for Fast Counting. 

■ Carry Output for N-bit Cascading. 

■ Synchronous Counting. 

■ Load Control Line. 

■ ESD Inputs. 

Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54AS -55°C to 125°C 
DM74AS O'C to TCC 

Storage Temperature Range — SS^C to ISCC 



Connection Diagram 



RIPPLE 
CARRY 



Vcc OUTPUT Qa Qb Qc 



. ENABLE 

Qd t load 



16 



15 



13 



RIPPLE Qa 

carry 

OUTPUT 
UP /DOWN 

CK 

A 



Qb Qq 



Qq enable 

T 

LOAD 

ENABLE 
D P 

— n — 



54AS168(J) 74AS168(a,N) 
54AS169 (J) 74ASt69 (J,N) 



U/D CK 



DATA INPUTS 



D ENABLE GND 
P 
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Recommended Operating Conditions 


Parameter 


DiVI54AS168,168 


DiVr74AS168,169 


Unit 


iVIin 


Nom 


Max 


IVlin 


Nom 


Max 


Supply Voltag@ 


4.5 


5 


5.5 


4.5 


5 


5.5 




Minh 1 o\/o] Inmit V/nltnnA 
niyii mvci iiifjui vuiictyts, 


■2 






2 






V 








0.8 






0.8 


V 








-2 






-2 


mA 


Low Level Output Current, Iql 






20 






20 


mA 


Clock Ffequenoy, fCLOCK 







85 







100 


IVlHz 


tsetup, Set-up time 


Data; 

A, B, C, D 


4 


2 




4 


2 




ns 


En P, En T 


6 


3 




6 


3 




ns 


Load 


6 


3 




6 


3 




ns 


U/D 


10 


5 




10 


5.0 




ns 


thold, Hold time 


Data; 

A, B, C, D 





-1.5 







-1.5 




ns 


En P, En T 





-2.5 







-2.5 




ns 


Load 





-2.5 







-2.5 




ns 


U/D 





-4.5 







-4.5 




ns 


Width of Clock Pulse, Tw 


6 


3.5 




5 


3.5 




ns 


ElSCtliCal CharaCtOriStiCS over recommended operating free air temperature range (Note 1) 


Parameters 


Conditions 


iMin 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l| = -18mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


lOH = —2mA 


Vcc-2 






V 


Vol 


Low Level Output 
Voltage 


Vcc = 5-5V, loL = 20mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


Vqc = 5.5V, V|H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 4.5V 
V|H = 2.7V 


U/D, CLK, 
LOAD, DATA, 
EN P, EN T 






20 


mA 


l|L 


Low Level Input Current 


Vcc = 5.5V 
V|L = 0.4V 




CLK, DATA, 
ENP 






-0.5 


mA 




LOAD, EN T 
U/D 






-1.0 


mA 




Output Drive Current 


Vcc = 5.5V, Vq = 2.25V 


-30 




-110 


fnA 


'cc 




Vcc = 5.5V 




46 


63 


mA 





1-48 



Switching Characteristics over recommended operating tree air temperature range (Note 1) 



cn 

> 
(/) 



> 

09 

o> 



From 



To 



CondWons 



DMS4AS168,169 



Min 



Typ 



Max 



DM74AS168,169 



Min 



Typ Max 



Unit 



fmax, 

Max. c\ock freq. 



TpLH. Propagation 
delay time. Low to 
high level output. 
Witti Load Low 



Witti Load High 



TpHL. Propagation 
delay time. High to 
low level output. 



TpLH. Propagation 
delay time. Low to 
high level output. 



TpHL. Propagation 
delay time. High to 
low level output. 



TpLH^ Propagation 
delay time. Low to 
high level output. 



TpHL. Propagation 
delay time. High to 
low level output. 



TpLH. Propagation 
delay time. Low to 
high level output. 



TpHL. Propagation 
delay time. High to 
low level output. 



Clocl( 



Ripple 
Carry 



Clock 



Any Q 



Vcc = 4.5 
to 5.5V 
Rl = 500 Q 
Cl = 50 pF 



EnT 



Ripple 
Carry 



U/D 
{Note 
2) 



Ripple 
Carry 



85 



145 



9.5 



5.5 



7.5 



7.5 



10.5 



100 



145 



21 



9.5 



12 



5.5 



16.5 



7.5 



11 



13 



6.5 



3.0 



16.5 



7.5 



23 



10.5 



17 



10 



13.5 



11 



5.5 



7.5 



13.5 



19 



MHz 



NOTE 1: See notes pg. 1-2, figures pg. 2-3. 

NOTE 2: Propagation delay time from up/down to ripple carry must be measured with the counter at either a minimum or a maximum count. As the logic level 
of the up/down input is changed, the ripple carry output will follow. If the count is minimum (0), the ripple carry output transition will be in phase. If the count is 
maximum [9 for AS168 or 15 for AS169), the ripple carry output will be out of pfiase. 
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National 
^LM Semiconductor 

DM54AS/DM74 AS 1 74, 1 75 
Hex/Quad D Flip-Flops with Clear 



Preliminary 



General Description 

These positive-edge-triggered flip-flops utilize TTL circuitry 
to implement D-type flip-flop logic. Both have an asynchro- 
nous clear input, and the quad (175) version features com- 
plementary outputs from each flip-flop. 

Information at the D inputs meeting the setup time require- 
ments is transferred to the Q outputs on the positive-going 
edge of the clock pulse. Clock triggering occurs at a par- 
ticular voltage level and is not directly related to the transi- 
tion time of the positive-going pulse. When the clock input is 
at either the high or low level, the D input signal has no ef- 
fect at the output. 



Features 

■ Advanced Oxide-Isolated Ion-Implanted Schottky TTL 

Process. 

■ Pin and Functional compatible with LS and Schottky 
family counterpart. 



Typical clock frequency maximum Is 80 MHz. 
Switching performance guaranteed overfiJil 
temperature and Vcc supply range. 
54AS174 contains Six flip-flops vifith separate D inputs 
and Q outputs. 

54AS175 contains four flip-flops w/lth separate D 
inputs and both Q and Q outputs. 



Absolute Maximum Ratings 



7.0V 
7.0V 



Supply Voltage 

Input Voltage 

Operating Free Air Temperature Range 

DM54AS174/175 -55°C to 125°C 
Dlyl74AS174/17| 0°C to 70°C 

Storage Temperature Bangs — 65°C to 150°C 

Lead Temperature 

(Soldering, 10 seconds) H-300°C 



Connection Diagrams 



«CC 06 

16 



CK < OfO > CK 



rO > CK I—' 

CLEAR r*T 

CLEAR 
K] >CK 



2 3 

CLEAR 01 D1 D2 02 D3 03 6ND 

54AS174 (J) 74AS174 (J,N) 



Function Table 




S4AS175 (J) 74AS175 (J,N) 



Inputs 


Outputs 


Clear Clook D 


Q Q* 


L X X 

H t H 
H T L 
H L X 


L L 
H H 
L L 

Qo Qo 



H = high lievel (steady state) 
L = low level (steady state) 
X = don't care 

t = transition from low to high level 
Qq = the level of Q before the indicated 

steady-state input conditions were 
established. 

■ applies to 54AS175/74AS175 only 
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Recommended Operating Conditions 



Parameter 


DM54AS174,175 


DM74AS174,17S 


Unit 


Min 


Norn 


Max 


Min 


Nom 


Max 


SuDDiv Voltaae V^r* 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


HiQh Lev6l Input Voltaye, V[|-| 


2 






2 






V 


Low Level Input Voltsye, V|l 






0.8 






0.8 


V 


High Level Output Current, Iqh 






-2 






-2 


mA 


Low Level Output Current, Iql 






20 






20 


mA 


Pulse Width, tw 
Clock 


5 






4 






ns 


Clear 


5 






4 








Setup Time, tsETUP 
Data Input 


4 






3 






ns 


Clear Inactive State 


4 






3 








Hold Time, tnOLD 
Data Input 
















ns 


Clear Active State 


















Clock frequency, fCLOCK 







100 







125 


MHZ 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V l|N = -18mA 






-1.2 


V 


VOH 


Higti Level Output 
Voltage 


Vcc = ■♦•SV loH = -2 


Vcc-2 


Vcc- 1-6 




V 


Vol 


Low Level Output 
Voltage 


Vcc = 4.5V 
Iql = 20mA 




.35 


.50 


V 


ii 


Input Current at 
Max Input Voltage 


Vcc = 5.5V, V|N = 7V 






100 


mA 


l|H 


High Level Input 
Current 


Vcc = 5.5V, V|N = 2.7V 






20 


mA 


||l 


Low Level Input 
Current 


Vcc = 5.5V, V|N = 0.4V 






-0.5 


mA 


to 


Output Drive Current 


Vcc = 5.5V, V = 2.25V 


-30 




-110 


mA 


'CC 


Supply Current 


Vcc = 5.5V 
Clock = 3.0V 
Clear = .4V 
D Inputs = 3.0V 


AS174 




46 


83 


mA 


AS175 




33 


60 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


54AS174,175 


74AS174,175 


Unit 


Min 


Typ 


Max 


IMIn 


Typ 


Max 


'max. Maximum 
Clock Frequency 




100 


160 




125 


160 




MHz 


*PLH. Propagation Delay Time, 
Low to fiigh Level Output 
From Clear (175 Only) 




1 


5.0 


9.5 


1 


5.0 


8.5 


ns 


tpHL. Propagation Delay Time, 
High to low Level Output 
From Clear 


Rl = 500 a 

Cl = 50pF 
Vcc = 4.5 
to 5.5V 


1 


5.5 


10.0 


1 


5.5 


9.0 


ns 


tpLH. Propagation Delay Time, 
Low to high Level Output 
From Clock 




1 


4 


o n 
O.U 


1 


4.U 


/ .U 


ns 


tPHL Propagation Delay Time, 
High to low Level Output 

From Clocl< 




1 


4 


8.0 


1 


4.0 


7.0 


ns 



NOTE 1: See notes pg. 1-2, figures pg. 2-3. 

Logic Diagrams 

110-2 



curat e- 



— CpCLOCK 



-0 > CLOCK 
CLEAR 



-G^ CLOCK 
CL£AR 



-0^ CLOCK 
CLEAR 



-O > CLOCK 
ClfAR 



02 O- 



CLOCK O— 2— — ^O- 



D 



-O >CLOCK 

CUM t 



-O^ CLOCK 

CLEAR ^ 



D 



-0^ CLOCK 

CLEM ' 



II 

— OB 







-C^ CLOCK 



54AS175/74AS175 



54AS174/74AS174 
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^1 National 

Semiconductor 

DM54AS/DM74AS230,231 
TRI-STATE* Bus Drivers/Receivers 



Preliminary 



General Description 

This family of Advanced Scfioltky TRI-STATE Bus circuits 
are designed to provide either bidirectional or unidirectional 
buffer interface in Memory, Microprocessor, and Comnnu- 
nication Systems. The output characteristics of the circuits 
have low impedance sufficient to drive terminated transmis- 
sion lines down to 133 ohms. The input characteristics of 
the circuits lil^ewise have a high Impedance so it will not sig- 
nificantly load the transmission line. The pacltage contains 
eight TRI-STATE buffers organized with four buffers having 
a common TRI-STATE enable gate. The AS230 Is orga- 
nized as 4 bit buffers inverting & 4 bit buffers non inverting. 
The AS231 is organized as two 4 bit wide inverting buffers 
with separate complementary output control buffers. 

The TRI-STATE circuitry contains a feature that maintains 
the buffers in TRI-STATE until the power supply (Vcc) is 
greater than 3V. This feature prevents the buffers from 
glltching the system bus during power up or down. 



Features 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 

Process. 

■ Improved Switching Performance over Low Power 
Schottky Counterpart. 

■ Functional and Pin Compatible with Low Power 
Schottky Counterpart. 

■ Switching Response Specified into 500 ohm and 50pF. 

■ Low Level Drive Current 74AS = 48mA, 
54AS = 40mA 

■ Glitch Free Bus During Power Up/Down 

■ Specified to Interface with CMOS at 
VOH = Vcc - 2V. 



Absolute Maximum Ratings 



7V 
7V 



Supply Voltage 

Input Voltage 

Operating Free Air Temperature Range 

DM54AS -55''Ct0l25°C 
DM74AS 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 

Lead Temperature 

(Soldering, 10 seconds) 4-300°C 



Connection Diagrams 



|20j 


19 












13 


12 






















f 












1 






































9 


|10 



Vcc 2G 1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1 
|20 jl9 18 |l7 16 [l5 14 |l3 12 |l1 




|1 |2 3 |4 5 |6 7 18 9 |ia 
1G 1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GNO 



54AS230 (J) 74AS230 (J,N) 



54AS231 (J) 74AS231 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54AS 
230,231 


DM74AS 
230,231 


Unit 


Min 


Norn 


Max 


Min 


Norn 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|n 


2 






2 






V 


Low Level Input Voltage, V|i_ 






0.8 






0.8 


V 


High Level Output Current, Iqh 






-40 






-48 


mA 


Low Level Output Current, Iql 






40 






48 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l|N = -18mA 






— 1.2 


V 


VOH 


High Level Output 
Voltage 


lOH = —48mA 
Vcc = 4.5V 


2 






V 


Iqh = -2.0mA 


VcC-2 






V 


Vol 


Low Level Output 
Voltage 


Vcc = 4.5V Iql = -48mA 




0.35 


0.50 


V 


ii 


Input Current at 
Max Input Voltage 


Vcc = 5.5V, V|N = TV 






lUU 


..A 

jiA 


l|H 


High Level Input Current 


Vcc = 5.5V, V|N = 2.7V 






20 


mA 


l|L 


Low Level Input Current 


Vcc = 5.5V, V|N = 0.4V 






-0.5 


mA 


lOZH 


High Level TRl-STATE® 
Output Current 


Vcc = 5.5V, V = 2.7V 






50 


mA 


lOZL 


Low Level TRl-STATE 
Output Current 


Vcc = 5.5V, Vq = 0.4V 






-50 


^A 


lO 


Output Drive Current 


Vcc = 5.5V, VouT = 2.25V 


-30 




-110 


mA 


'cc 


54/74AS230 
Supply Current 


Vcc = 5.5V 


Outputs High 




38 




mA 


Outputs Low 




68 




TRl-STATE 




35 




Ice 


54/74AS231 
Supply Current 


Vcc = 5.5V 


Outputs High 




38 




mA 


Outputs Low 




68 




TRl-STATE 




35 
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Switching CllSraCteriStiCS over recommended operating free air temperature range (Note 1 ,2) 



Parameter 


From 


To 


Conditians 


DM54AS230 


DM74AS230 


Unit 


(InpuQ 


(Output) 


Min 


Typ 


Max 


Min 


Typ 


Max 


tPLH 


1A 


1Y 






3.5 






3.5 




ns 


tPHL 






3.5 






3.5 




tPLH 


2A 


2Y 


vcc = 

4.5 to 5.5V 

Rl = 500 a 

C[_ = 50 pF 




4.0 






4.0 




ns 


tPHL 




4.3 






4.3 




tPZH 








Q 






Q 






tPZL 




Y 






10 






10 




ns 


tPHZ 










7 






7 




tPLZ 










7 






7 







Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 
(Input) 


To 
(Output) 


Condttions 


DM54AS231 


DM74AS231 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


tpLH 


A 


Y 


Vcc = 
4.5 to 5.5V 
Rl = 500 fi 
Cl = 50 pF 




3.5 






3.5 




ns 


tPHL 




3.5 






3.5 




tpZH 


5orG 


Y 




9 






9 




ns 


tPZL 




10 






10 




tPHZ 




7 






7 




tPLZ 




7 






7 





NOTE 1: See notes pg. 1-2, figures pg. 2-2. 
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National 
^tm Semiconductor 

DM54AS/DM74AS240,241,242,243,244 
TRI-STATE* Bus Drivers/Receivers 



Preliminary 



General Description 

This family of Advance Schottl<y TRI-STATE Bus circuits 
are designed to provide either bidirectional or unidirectional 
buffer interface in Memory, Microprocessor, and Commu- 
nication Systems. The output characteristics of the circuits 
have low impedance sufficient to drive terminated transmis- 
sion lines down to 133 ohms. The input characteristics of 
the circuits likevuise have a high impedance so it w\i not sig- 
nificantly load the transmission line. The package contains 
eight TRI-STATE buffers organized with four buffers having 
a common TRI-STATE enable gate. The AS240, 241 and 
244 are eight wide in a 20 pin package, and may be used as 
a 4 wide bidirectional or eight wide unidirectional. The 
/te242 and 243 are organized four wide bidirectional in a 14 
pin package. The buffer selection Includes Inverting and 
non-inverting, with enable or disable TRI-STATE control. 
The TRI-STATE circuitry contains a feature that maintains 
the buffers in TRI-STATE until tine power supply (Vqc) is 
greater than 3V. This feature prevents the buffers from 
glitching the system bus during power up or down. 



Features 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Improved Switching Performance with Less Power 
Dissipation compared with Schottky Counterpart. 

■ Functional and Pin Compatible with 54/74LS and 
Schottky Counterpart. 

■ Switching Response Specified Into 500 ohm and 50pF. 

■ Glitch Free Bus During Power Up/Down. 

■ Specified to Interface with CMOS at 
VOH = VCC - 2V. 



Absolute Maximum Ratings 



Supply Voltage, Vqc 
Input Voltage 

Operating Free Air Temperature Range 

DM54AS 

DM74AS 
Storage Temperature Range 
Lead Temperature 
(Soldering, 10 seconds) 



7.0V 
7.0V 



-55°Cto125<'C 
0°C to 70°C 
-65''Cto -t-150°C 

+300°C 
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Connection Diagrams 

Vcc QBA NC 1B 2B 3B 48 
1 



|l3 \» 


H 


10 


9 















Vcc QBA NC 18 28 38 48 















3 


4 


5 


^ 1 



|l4 jl3 1 12 1 11 10 9 8 

1 [I 3 4 5 6 Tt 



54AS242 (J) 74AS242 (J,N) 



1 |2 3 4 5 6 |7 

GAB NC 1A 2A 3A 4A GND 

54AS243 (J) 74AS243 (J,N) 



Vcc 2G 1V1 **< 1V2 2A3 1Y3 2A2 1V4 2A1 
|l9 18 |l7 16 lis 14 |l3 12 111 




|1 |2 3 |4 5 |6 7 |8 9 |10 
1G 1A1 2Y4 1A2 2V3 1A3 2Y2 1A4 2Y1 QND 

54AS244 (J) 74AS244 (J.N) 



Recommended Operating Cor 



Parameter 


DM54AS 
240,241,242,243,244 


DM74AS 
240,241,242,243,244 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V||. 






0.8 






0.8 


V 


High Level Output Current, loH 






-12 






-15 


mA 


Low Level Output Current, Iqi, 






48 






64 


mA 



U1 

> 

CO 

o 

> 

CO 

o 

lO 

ro 

CO 



* Applies to 74^-1 ^ifions. 
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Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


IMin 


Typ 


Max 


Unit 




Input Clamp Voltage 


VCC — ^'OV, ~ lomA 








V 


VOH 


High Level Output 
Voltage 


Vcc = 4.5V. loH = -3mA 


2.4 


3.2 




V 


Vcc = 4-5V, loH = -15mA 


2.0 


2.3 




IQH = -2mA 


Vcc-2 






Vol 


Low Level Output 

Voltage 


Vcc = 4.5V loL = Max 




.35 


.55 


V 


ii 


Input Current at 
Max Input Voltage 


Vcc = 5.5V, V|N = 7V 






ICQ 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V, V|N = 2.7V 






20 




l|L 


Low Level Input Current 


Vcc = 5.5V, V|N = 0.4V 






-500 


^'A 


lOZH 


High Level TRI-STATE® 
Output Current 


Vcc = 5.5V, V = 2.7V 






50 


mA 


lOZL 


Low Level TRI-STATE 
Output Current 


Vcc = 5-5V, V = .4V 






-50 


mA 




^ULjJUi urive ouriigiii 


Vcc = 5.5V, VoUT = 2.25V 


on 




-Jin 


mA 


Ice 


54/74AS240 
Supply Current 


Vcc = 5.5V 


Outputs High 




11 


19 


mA 


Outputs Low 




47 


85 


TRI-STATE 




23 


46 


'cc 


54/74AS241 
Supply Current 


Vcc = 5.5V 


Outputs High 




12 


24 


mA 


Outputs Low 




53 


90 


TRI-STATE 




33 


66 


Ice 


54/74AS242 
Supply Current 


Vcc = 5.5V 


A Port Outputs High 




18 


36 


mA 


A Port Outputs Low 




36 


61 


TRI-STATE 






A Q 
40 


Ice 


54/74AS243 
Supply Current 


Vcc = 5.5V 


A Port Outputs High 




22 


44 


mA 


A Port Outputs Low 




43 


86 


TRI-STATE 




33 


66 


Ice 


54/74AS244 
Supply Current 


Vcc = 5.5V 


Outputs High 




11 


22 


mA 


Outputs Low 




52 


90 


TRI-STATE 




34 


68 
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Switching Characteristics over recommended operating free air temperature range (Notes 1 . 2) 

74AS 



Parameter 
(Propagation Delay Time) 



Circuit 
Configuration 



E4AS 



IMin 



Typ 



Max 



Min 



Typ 



IMax 



Unit 



TpLH, Low-to-High Level 

Output 
TpHL, High-to-Low Level 

Output 



IN 



OUT 



A Y 
AS 240, 242 



3.5 
3.5 



3.5 
3.5 



TpLH, Low-to-High Level 

Output 
TpHL, High-to-Low Level 

Output 



IN 



OUT 



A Y 
AS 241,243,244 



8 



TpzL, Output Enable to 

Low Level 
TpZH, Output Enable to 

High Level 
TpLZ, Output Disable 

From Low Level 
TpHZ, Output Disable 

From High Level 



AS 240, 242 



13.5 
11 
15 
8 



12 
10 
13.5 
7 



ns 
ns 



TpzL, Output Enable to 

Low Level 
TpzH, Output Enable to 

High Level 
Tpi_z, Output Disable 

From Low Level 
TpHZ, Output Disable 

From High Level 



AS 242 



15 
13.5 
16.5 

11 



13.5 
12 
15 
10 



ns 
ns 
ns 



TpzL, Output Enable to 

Low Level 
TpzH, Output Enable to 

High Level 
TpLZ, Output Disable 

From Low Level 
TpHz, Output Disable 

From High Level 



OUT 



AS 241 , 243, 244 



13.5 
11 

15 
8 



12 
10 
13.5 
7 



ns 
ns 



TpzL_ Output Enable to 

Low Level 
TpzH, Output Enable to 

High Level 
TpL2, Output Disable 

From Low Level 
TpHZ, Output Disable 

From High Level 



IN_ 

5 



OUT 



AS 241. 242 



15 
13.5 
16.5 

11 



13.5 
12 
15 
10 



ns 
ns 



NOTE 1: See notes pg. 1-2, figures pg. 2-2. 

NOTE 2: Switching characteristic conditions are Vcc = 4.5V to 5^5V, — SOOfi, C|_ = SOpF 



1-61 



^ National 

MjA Semiconductor 



Preliminary 



DM54AS251/DM74AS251 TRI-STATE" 8-Line to 1-Line 
Data Selector/IVIultiplexer 



General Description 

This Data Selector/Multiplexer contains full on-chip decod- 
ing to select one-of-eight data sources as a result of a 
unique three-bit binary code at the Select inputs. Two com- 
plementary outputs provide both inverting and non-invert- 
ing buffer operation. An Output Control input is provided 
v/hich, when at the high level, places both outputs in the 
high Impedance Off state, tn order to prevent bus access 
conflicts, output disable times are shorter than output en- 
able times. The Select input buffers incorporate Internal 
overlap features to ensure that select input changes do not 
cause invalid output transients. 



Features 

■ Advanced Oxide-Isolated Ion-Implanted Schottky TTL 
Process. 

■ Switching Performance is Guaranteed Over Full 
Temperature and Vcc Supply Range. 



Pin and Functional Compatible with LS and Schottky 

Family Counterpart, 

Improved Output Transient Handling Capability. 
Output Control Circuitry Incorporates Power-Up Tri- 
State Feature. 



Absolute Maximum Ratings 



7.0V 
7.0V 



Supply Voltage, Vcc 

Input Voltage 

Operating Free Air Temperature Range 

DM54AS251 -55°C to laS-Q 

DH/I74AS251 O-C to 70''C 

Storage Temperature Range -65°C to -l-150°C 

Lead Temperature 

(Soldering, 10 seconds) -F300°C 



Connection Diagram 



Function Table 



DATA 

INPUTS' 




DATA 
INPUTS 



Inputs 


Outputs 


Select 


Strobe 
S 


Y 


W 


C 


B 


A 


X 


X 


X 


H 


Z 


z 


L 


L 


L 


L 


DO 


DO 


L 


L 


H 


L 


D1 


DT 


L 


H 


L 


L 


D2 


05 


L 


H 


H 


L 


D3 


03 


H 


L 


L 


L 


D4 


0? 


H 


L 


H 


L 


D5 


05 


H 


H 


L 


L 


D6 


06 


H 


H 


H 


L 


D7 


D7 



H = High Logic Level, L = Low Logic Level, X = Don't Care 

Z = High Impedance (Off) 

DO thru D7 - The Level ot the Respective D Input 



54AS251 (J) 74AS251 (J,N) 
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Recommended Operating Conditions 


Parameter 


Dn/I54AS251 


DIVI74AS251 


Unit 


Min 


Nom 


IVlax 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V|l 






0.8 






0.8 


V 


High Level Output Current, Iqh 






-12 






-15 


mA 


Low Level Output Current, Iql 






32 






48 


mA 


Electrical Characteristics over recommended operating ffiee ai'r temperature range (Note 1 ) 


Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l|N = -18mA 






-1.2 


V 


VOH 


High Level Output 
Voltage 


Vcc = 4.5V, loH = Max 


2.4 


3.2 




V 


Iqh = -2mA 








V 


Vol 


Low Level Output 
Voltage 


Vcc = 4.5V, Iql = Max 




.35 


.50 


V 


i| 


Input Current at 
IVlax Input Voltage 


Vcc = 5.5V, V|N = TV 






100 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V, V|N = 2.7V 






20 




l|L 


Low Level Input Current 


Vcc = 5.5V 
V|N = 0.4V 




A, B, C 






-1.0 


mA 




All others 






-0.5 


mA 


lo 


Output Drive Current 


Vcc = 5.5V, VoUT = 2.25V 


-30 




-110 


mA 


lOZH 


Off-State Output 
Current, High Bias 


Vcc = 5.5V, VoUT = 2.7V 






50 


mA 


lOZL 


Off-State Output 
Current, Low Bias 


Vcc = 5.5V, VoUT =0.4V 






-50 


mA 


Ice 


Supply Current 


Vcc = 5.5V 
Data Inputs = 3.0V 
Select Inputs = 3.0V 
Control Inpute = 3.0V 




28 


48 


mA 





i-ee 



Switching Cliaracteristics over recommended operating free air temperature range {Note 1) 



Parameter 


From 


To 


Conditions 


DM54AS251 


DM74AS251 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


tPLH- l-ovi/ to high l-evel Output 








2 


5 


9.5 


2 


5 


8.5 


ns 


tPHL- High to low Level Output 


Select 


Y 




2 


5 


9.5 


2 


5 


8.5 


ns 


tpLH. Low to high Level Output 


W 




2 


4.5 


8.5 


2 


4.5 


7.5 


ns 


tpHL. High to low Level Output 






2 


4.5 


8.5 


2 


4.5 


7.5 


ns 


tpLH, Low to high Level Output 








1 


3 


6.0 


1 


3 


5 


ns 


tpHL. High to low Level Output 


Data 


Y 


Vqc = 


1 


4 


8.0 


1 


4 


7 


ns 


tpLH, Low to high Level Output 


W 


4.5 to 5.5V 
Cl = 50 pF 


1 


3 


6.0 


1 


3 


5 


ns 


tpHL. High to low Level Output 




Rl = 500 n 


1 


2.5 


4.5 


1 


2.5 


4.5 


ns 


tzH. Output Enable Time 
to High Level 








2 


5 


9.5 


2 


5 


8.5 


ns 


tzL- Output Enable Time 
to Low Level 




Y 




2 


6 


11.0 


2 


6 


10.0 


ns 


tzH. Output Enable Time 
to High Level 




W 




2 


5 


9.5 


2 


5 


8.5 


ns 


tzL. Output Enable Time 
to Low Level 


Output 




2 


6 


11.0 


2 


6 


10.0 


ns 


tHZ. Output Disable Time 
From High Level 


Control 






1 


3 


6.0 


1 


3 


5.0 


ns 


tLZ. Output Disable Time 
From Low Level 




Y 




1 


4 


8.0 


1 


4 


7,0 


ns 


tHZ. Output Disable Time 
From High Level 




W 




1 


3 


6.0 


1 


3 


5.0 


ns 


tLZ. Output Disable Time 
From Low Level 






1 


4 


8.0 


1 


4 


7.0 


ns 



NOTE 1: See notes pg. 1-2. figures pg. 2-2. 
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Logic Diagram 



DATA 



3- 



3- 



3- 




> 

cn 



> 
(/> 
to 

U1 



--:> 



j;-M><^-L-o{>- 
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National 
Semiconductor 



Preliminary 



DM54AS253/DM74AS253 TRI-STATE*" Dual 4-Line to 
1-Line Data Seiector/l\/lultip[exer 



General Description 

This Data Selector/Multiplexer contains full on-chip decod- 
ing to select one-of-four data sources as a result of a 
unique two-bit binary code at the Select Inputs. Each of the 
two Data Selector/Multiplexer circuits have their own sepa- 
rate Select, Data, and Output Control inputs and a non-in- 
verting Tri-state output buffer. The Output Control inputs, 
when at the high level, place the corresponding output in 
the high impedance Off state. In order to prevent bus ac- 
cess conflicts, output disable tinnes are shorter than output 
enable times. The Select Input buffers incorporate internal 
overlap features to ensure that select input changes do not 
cause invalid output transients. 



Features 

■ Advanced Oxide-Isolated ton-Implanted Schottky TTL 

Process. 

■ Switching Performance is Guaranteed Over Full 
Temperature and Vcc Supply Range. 



Pin and Functional Compatible with LS and Schottky 
Family Counterpart. 

Improved Output Transient Handling Capability. 
Output Control Circuitry Incorporates Power-Up Tri- 
State Feature. 



Absolute Maximum Ratings 

Supply Voltage, Vcc 7.0V 

Input Voltage 7.0V 

Operating Free Air Temperature Range 

DM54AS253 -55°C to 125°C 

DM74AS253 0° to 70°C 

Storage Temperature Range -es'C to -)-150°C 

Lead Temperature 

(Soldering, 10 seconds) -t-300°C 



Connection Diagram 




Function Table 



Select 
Inputs 



Data Inputs 



CO CI C2 C3 



X 


X 


X 


X 


L 


X 


X 


X 


H 


X 


X 


X 


X 


L 


X 


X 


X 


H 


X 


X 


X 


X 


L 


X 


X 


X 


H 


X 


X 


X 


X 


L 


X 


X 


X 


H 



Output 
Control 



Output 



Address inputs A and B are common to both sections 

H = High Level, L = Low Level, X = Don't Care. Z = High Impedance 



54AS253 (J) 74AS253 (J,N) 
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I 



Recommended Operating Conditions 



Parameter 


DM54AS253 


DM74AS253 


Unit 


Mill 


Norn 


IVlax 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vin 


2 






2 






V 


Low Level Input Voltage, V||. 






0.8 






0.8 


V 


High Level Output Current, Iqh 






-12 






-15 


mA 


Low Level Output Current, Iql 






32 






48 


mA 


Electrical Characteristics over recommended operating free air temperature range (Note 1 ) 


Parameter 


Conditions 


IVlin 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.SV, l|N = -ISmA 






-1.2 


V 


VOH 


High Level Output 
Voltage 


Vcc = Iqh = Max 


2.4 


3.2 




V 


lOH = -2mA 


VcC-2 






V 


Vol 


Low Level Output 

Voltage 


Vcc = 4.5V, Iql = Max 




.35 


.50 


V 


ii 


input Current at 
Max Input Voltage 


Vcc = 5.5V, V|N = 7V 






100 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V, V|N = 2.7V 






20 


Ilk 


liL 


Low Level Input Current 


Vcc = 5.5V 
V|N = 0.4V 




A, B 






-1.0 


mA 




All others 






-0.5 


lO 


Output Drive Current 


Vcc = 5.SV, VoUT = 2.25V 


-30 




-110 


mA 


lOZH 


Off-State Output 
Current, High Bias 


Vcc = 5.5V, VOUT = 2.7V 






50 




lOZL 


Off-State Output 
Current, Low Bias 


Vcc = 5.5V, Vqut =0 'tV 






-50 


M 


ice 


Supply Current 


Vcc = 5.5V 




Outputs high 




17 


29 


mA 




Outputs low 




25 


43 




Outputs 
disabled 




28 


48 



1-S7 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54AS253 


DM74AS253 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


tPLH> ^ I^i9^ Level Output 


Select 






2 


6 


11.0 


2 


6 


10.0 


ns 


tpHLi High to low Level Output 






1 


4.5 


8.5 


1 


4.5 


7.5 


ns 


tp|_H, Low to high Level Output 


Data 


Y 




1 


3.5 


7.0 


1 


3.5 


6.0 


ns 


tpHL> HIgtt to low Level Output 




Vqc = 


1 


3 


6.0 


1 


3 


5.0 


ns 


tzH- Output Enable Time 
to High Level 






4.5 to 5.5V 
Cl = 50 pF 

Rl = 500 a 


1 


5 


9.5 


1 


5 


8.5 


ns 


tzL. Output Enable Time 
to Low Level 


Output 


Y 




2 


6 


11.0 


2 


6 


10.0 


ns 


tHZ. Output Disable Time 
From High Level 


Control 






1 


3 


6.0 


1 


3 


5.0 


ns 


tLZ. Output Disable Time 
From Low Level 








1 


4 


8.0 


1 


4 


7.0 


ns 



NOTE 1: See notes pg. 1-2, figures pg. 2-2 



Logic Diagram 
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^ National 

SiA Semiconductor 

DM54AS/DM74AS257,258 TRI-STATE® Quad 
2-Data Selectors/Multiplexers 



Preliminary 



General Description 



These data selectors/multiplexers contain inverters and 
drivers to supply full on-chip data selection to the four TRI- 
STATE outputs that can interface directly vifith data lines of 
bus-organized systems. A 4-bit word selected from one of 
two sources is routed to the four outputs. The AS257 pre- 
sents true data whereas the AS258 presents inverted data 
to minimize propagation delay time. 

This TRI-STATE output feature means that n-bit (paralleled) 
data selectors with up to 300 sources can be implemented 
for data buses. It also permits the use of standard TTL reg- 
isters for data retention throughout the system. 

Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vqc Flange. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottl<y TTL 
Process. 



Functionally and Pin for Pin Compatible with Schottky, 
Low Power Schottky. and Advanced Low Power 

Schottky TTL Counterpart. 

Improved AC Performance Over Schottky, Low Power 
Schottky, and Advanced Low Power Schottky 
Counterparts. 

3-State Buffer-Type Outputs Drive Bus Lines Directly. 
Expand any data input point. 
Multiplex dual data buses. 

General four functions of two variables (one variable is 

common). 

Source programmable counters. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54AS -55°Cto125°C 

DM74AS 0°C to 70°C 

Storage Temperature Range — 65°C to150°C 



Connection Diagram 



OUTPUT INPUTS OUTPUT '"PUTS OUTPUT 
Vcc CONTROL 4a''~~4B 4Y 3A 3B 3Y 



he 


15 


14 


13 


12 


11 


10 


9 




I 


\ 




















G 4A 48 4V 3A 3B 

S 3Y 
1A 1B 1Y 2A 2B 2Y 
























1 


2 


3 


4 


5 


6 


. |s 



SELECT 1A 



1 2Y GND 
' OUTPUT 



Function Table 



inputs 


Output Y 


Output 
Control 


Select 


A B 


AS257 


AS258 


H 
L 
L 
L 
L 


X -J -1 I I 


X X 
L X 
H X 
X L 
X H 


Z 
L 
H 
L 
H 


Z 
H 

L 
H 
L 



H - High l-evel, L = Low Level, X — Don't Care 
Z — Htgh IrapedanGe (offl 



54AS257 (J) 
54AS258(J) 



74AS257 (J,N) 
74AS2S8 (J,N) 



Recommended Operating Conditions 



Parameter 


DM54AS257,258 


DM74AS257,258 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 




V 


High Level Output Voltage, Vqh 






5.5 






5.5 


V 


High Level Input Voltage, Vih 


2 






2 






V 


Low Level Input Voltage, V|[_ 






0.8 






0.8 


V 


High Level Output Current, loH 






-12 






-15 


mA 


Low Level Output Current, Iql 






32 






48 


mA 



Electrical Characteristics over recommended operating tree air temperature range (Note 1 ) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V l| = -18mA 






-1.2 


V 


VOH 


High Level Output 
Voltage 


Vcc = 4.5V, IQH = MAX 


2.4 


3.2 




V 


IQH 2mA 


Vcc -2V 






V 


Vol 


Low Level Output 

Voltage 


Vcc = 4.5V, IQL = MAX 




0.35 


0.5 


V 


i| 


Max High Input Current 


Vcc = 5-5V V|H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V V|H = 2.7V 






20 


mA 


||l 


Low Level Input Current 


Vcc = 5.5V V|L = 0.4V 


Select 






— 1 


mA 


All others 






-0.5 


IQ 


Output Drive Current 


Vcc = 5.5V, Vo = 2.25V 


-30 




-110 


mA 


lOZH 


Off-State Output 
Current, High Level 
Voltage Applied 


Vcc = 5.5V 
Vo = 2.7V 






50 


mA 


lOZL 


Off-State Output 
Current, Low Level 
Voltage Applied 


Vcc = 5.5V 
Vo = OAV 






-50 


mA 


ICCH 


Supply 
Current 


AS257 


Vcc = 5.5V 
Outputs Open 


Outputs High 




12.9 


18.6 


mA 


AS258 




8.8 


12.6 


mA 


ICCL 


Supply 
Current 


AS257 


Outputs Low 




20.9 


30.1 


mA 


AS258 




16.8 


24.2 


mA 


iccz 


Supply 
Current 


AS257 


Outpute Disabled 




22.2 


31.9 


mA 


AS258 




17.5 


25.2 


mA 



1-70 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54AS257,258 


DM74AS257,258 


Unit 


Min 


Typ 


Msx 


Min 


Typ 




TpLH, Propagation Delay Time. 
Low to high Level Output 


257 


Data 


Any 
Y 


Vcc = 

4.5 to 5.5V 
Cl = 50 pF 
Ru = 500 a 


1 .5 


3.5 


6.5 


1 .5 


O.D 


O.O 


ns 


258 


■i c 
1 .0 


o 

o 


D.U 


1 .O 


O 


O.U 


TpHLi Propagation Delay Time. 
High to low Level Output 


257 




O.D 


"7 n 


1 K 
1 -O 


O.O 


D.U 


258 




n 
£. 


C A 
O.U 


1 




4.U 


TpLH. Propagation Delay Time. 
Low to high Level Output 


257 


Select 


Any 
Y 


3 


5.5 


1 2.0 


O 

o 


Q 

o 


lo.U 


258 


3 


6.5 


1 2.0 


3 


6.5 


M -U 


TpHL. Propagation Delay Time. 
High to low Level Output 


257 


3.5 


7.5 


14.0 


3.5 


7.5 


1 2.5 


258 


2.5 


6 


1 1 .0 


2.5 


6 


1 0.0 


TzH' Output Enat}le Time to 
High Level 


257 


Output 
Control 


Any 
Y 


o 

£. 


A 

4 


Q n 
O.U 


o 

£. 


A 

4 


/.U 


258 


2 


4 


8.0 


o 

£. 


A 

4 


/.U 


TzL. Output Enable Time to 

Low Level 


257 




5.5 


•\(\ f\ 
1 u.u 




5.5 


y.u 


258 


3 


6 


1 1 .0 


3 


6 


10.0 


Thz. Output Disable Time. 
From High Level 


257 


Output 
Control 


Any 
Y 


1.5 


3.5 


7.0 


1.5 


3.5 


6.0 


258 


1.5 


3.5 


7.0 


1.5 


3.5 


6.0 


Tlz. Output Disable Time 
From Low Level 


257 


2 


4 


8.0 


2 


4 


7.0 


258 


2.5 


5.5 


10.0 


2.5 


5.5 


9.0 



NOTE 1: See notes pg. 1-2, figures pg. 2-2. 



Logic Diagrams 




»4 

SELECT 







54/74AS2S7 



54/74AS258 



1-71 



National 
Semiconductor 



Preliminary 



DM54AS352/DM74AS352 Dual 4-Une to 1-Line 
Data Selector/Multiplexer 



General Description 



This Data Selector/Multiplexer contains full on-chip decod- 
ing to select one-of-four data sources as a result of a 
unique two-bit binary code at the Select inputs. Each of the 
two Data Selector/Multiplexer circuits have their own sepa- 
rate Select, Data, and Strobe inputs and an inverting output 
buffer. The Strobe inputs, when at the high level, disable 
their associated data inputs and force the corresponding 
output to the high state. The Select input buffers incorpo- 
rate internal overlap features to ensure that select input 
changes do not cause invalid output transients. 



Features 

■ Advanced Oxide-isolated lon-lmplanted Schottky TTL 
process. 



Switching performance is guaranteed over full 
temperature and Vcc supply range. 
Pin and functional compatible with the LS and Schottky 
Family counterpart. 

Improved output transient handling capability. 



Absolute Maximum Ratings 



7.0V 
7.0V 



Supply Voltage 

Input Voltage 

Operating Free Air Temperature Range 

DM54AS352 - 55°C to 1 25°C 
DM74AS352 0°C to 70°C 

Storage Temperature Range ^65°C to 1 50°C 

Lead Temperature 

(Soldering, 10 seconds) +300°C 



Connection Diag ram 



Func^on Table 



STROBE A 
Vcc 2G SELECT, 



DATA INPUTS 



OUTPUT 
V 2Y 



16 15 14 13 12 11 10 



. 203 202 2C1 200 2Y 
<1 2G B B A A 



103 102 1C1 ICO 1Y 



Select 
Inputs 


Data Inputs 


Strobe 


Output 


B 


A 


CO 


CI 


C2 


C3 


G 


Y 


X 
L 
L 
L 
L 
H 
H 
H 
H 


X 
L 
L 
H 
H 
L 
L 
H 
H 


X 
L 
H 
X 
X 
X 
X 
X 
X 


X 
X 
X 
L 
H 
X 
X 
X 
X 


X 
X 
X 
X 
X 
L 
H 
X 
X 


X 
X 
X 
X 
X 
X 
X 
L 
H 


H 
L 
L 
L 
L 
L 
L 
L 
L 


H 
H 
L 
H 
L 
H 
L 
H 
L 



STROBE B 



1G SELECT DATA INPUTS 

54AS352(J) 74AS352(J,N) 



OUTPUT ©KID 
1Y 



Select inputs A and B are common to both sections 
H — Hign Level, L - Low Level. X Don't Care 
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Recommended Operating Conditions 


Parameter 


DM54AS352 


DM74AS3S2 


Unit 


MIn 


Norn 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 




5.5 


4.5 




5.5 


V 


High Level Input Voltage, V|h 


2.0 






2.0 






V 


Low Level Input Voltage, V||. 






0.8 






0.8 


V 


High Level Output Current, lOH 






-12 






-15 


mA 


Low Level Output Current, Iql 






32 






48 


mA 


Electrical Characteristics over recommended operating free air temperature range (Note 1 ) 


Parameter 


Conditions 


MIn 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l|N 18mA 






-1.2 


V 


VOH 


High Level Output 
Voltage 


Vcc " 4.5V, ioH " Max 


A 






V 


lOH = -2 mA 


Vcc-2 






V 


Vol 


Low Level Output 

Voltage 


Vcc = 't.SV, lOL = Max 




.35 


.50 


V 


ii 


Input Current at 
Max Input Voltage 


Vcc = 5.5V,V|N = 7 








100 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V, ViN = 2 


,7V 






20 


mA 


l|L 


Low Level Input Current 


Vcc = 5.5V 
V|N = 0.4V 




A,B 






-1.0 


mA 




Ail others 






-0.5 


10 


Output Drive Current 


Vcc = 5.5V, VoUT = 


2.25V 


-30 




-110 


mA 


Ice 


Supply Current 


Vcc = 5.5V 


f 


Outputs high 




21 


36 


ma 




Outputs low 




28 


48 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54AS352 


DM74AS352 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


tpLH. Low to high Level Output 


Select 






'' 


4.5 


8.5 




4.5 


7.5 


ns 


tpHL. High to low Level Output 






'' 


4.5 


8.5 




4.5 


7.5 


ns 


tpLH. Lo.' ^;:.e: C.-:put 


Data 




vcc = 

4.5 to 5.5V 




3 


6.0 




3 


5.0 


ns 


tpHLi High to low Level Output 


Y 


Cl = 50 pF 

Rl = 500 a 




2.5 


6.0 




2.5 


5.0 


ns 


tPLHi L-Ow to high Level Output 


Strobe 






4.5 


8.5 




4.5 


7.5 


ns 


tpHL. High to low Level Output 








4.5 


8.5 




4.5 


7.5 


ns 



NOTE 1: See notes pg. 1-2, <igt4res pg. 2-1. 



Logic Diagram 
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Semiconductor 



DM54AS353/DM74AS353 TRI-STATE* Dual 4-Une to 
l-Line Data Selector/Multiplexer 



General Description 



This Data Selector/Multiplexer contains full on-chip decod- 
ing to select one-of-four data sources as a result of a 
unique two-bit binary code at the Select inputs. Each of the 
two Data Selector/Multiplexer circuits have their own sepa- 
rate Select, Data, and Output Control inputs and an invert- 
ing TRI-STATE output buffer. The Output Control inputs, 
when at the high level, place the corresponding output in 
the high impedance Off state. In order to prevent bus ac- 
cess conflicts, output disable times are shorter than output 
enable times. The Select input buffers incorporate internal 
overlap features to ensure that select input changes do not 
cause invalid output transients. 

Features 

■ Advanced Oxide-isolated Ion-Implanted Schottky TTL 

process. 

■ Switching performance is guaranteed over full 
temperature and Vcc supply range. 



Pin and functional compatible with LS and Schottky 
Family counterpart. 

Improved output transient handling capability. 
Output Control circuitry incorporates power-up TRI- 
STATE feature. 



Absolute Maximum Ratings 

Supply Voltage 
Input Voltage 

Operating Free Air Temperature Range 



7.0V 
7.0V 



DM54AS353 
DM74AS353 
Storage Temperature Range 
Lead Temperature 
(Soldering, 10 seconds) 



-ss^cto -nas-c 

0°G to -l-70°C 
-es'Cto -t-TSCC 

-FSOO-C 



Connection Diagram 



Function Table 



OOTPtJT 
COffTROL A 

Vcc SELECT, 



DATA INPUTS 



OUTPUT 

^ 2Y 



16 15 14 13 12 11 10 9 



4i 




2C3 2C2 2C1 2C0 2Y 
2G B B A A 



1G B B A A 

103 102 101 100 1Y 



Select 
Inputs 


Data Inputs 


Output 
Control 


Output 


B A 


CO CI C2 C3 


G 


Y 


X X 
L L 

L L 
L H 
L H 
H L 
H L 
H H 
H H 


X X X X 
L X X X 
H X X X 
X L X X 
X H X X 
X X L X 
X X H X 
X X X L 
X X X H 


H 
L 
L 
L 
L 
L 
L 
L 
L 


Z 
H 
L 
H 
L 
H 
L 
H 
L 



OUTPUT B ' ' OUTPUT GND 

CONTROL SELECT DATA INPUTS ty 
1G 



Address inputs A and B are common to both sections 
H = Higfi Level. L Low Level. X = Don't Care. 
Z = High Impedance SMe 



54AS353 (J) 74AS353 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54AS353 


DM74AS3S3 


Unit 


Min 


Noffl 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 




5.5 


4.5 




5.5 


V 


High Level Input Voltage, V|h 


2.0 






2.0 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Iqh 






-1.0 






-2.6 


mA 


Low Level Output Current, Iql 






12 






24 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1 ) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l|N = -18mA 






1 .C. 


V 


VOH 


High Level Output 
Voltage 


Vcc = 4.5V, Iqh = Max 


2.4 


3.2 




V 


lOH = -2mA 


VcC-2 






V 


Vol 


Low Level Output 
Voltage 


Vcc = 4.5V, iQL = Max 




.35 


.50 


V 


ii 


Input Current at 
Max Input Voltage 


Vcc = 5.5V, V|N = TV 






100 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V, V|N = 2.7V 






20 


mA 


I|L 


Low Level Input Current 


Vcc = 5.5V 
V|N = 0.4V 


A, B 






-1.0 


mA 


Ail others 






-0.5 


lO 


Output Drive Current 


Vcc = 5.5V, VOUT = 2.25V 


-30 




-110 


mA 


lOZH 


Off-State Output 

Current, High Bias 


Vcc = 5.5V, Vqut = 2.7V 






50 




lOZL 


Off-State Output 
Current, Low Bias 


Vcc = 5.5V, Vqut = 0.4V 






-50 


fA 


Ice 


Supply Current 


Vcc = 5.SV 


Outputs high 




21 


36 


mA 
mA 


Outputs low 




28 


48 


Outputs 
disabled 




29 


50 
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Switching ClldraCteriStiCS over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54AS353 


DM74AS353 


Unit 


IMin 


Typ 


Max 


Min 


Typ 


IVlax 


tpLH> l-ow to high Level Output 


Select 






1 


4.5 


8.5 


1 


4.5 


8.5 


ns 


tpHL> High to low Level Output 






1 


4.5 


8.5 


1 


4.5 


8.5 


ns 


tpLH. l-ow to high Level Output 


Data 






1 


3 


6.0 


1 


3 


6.0 


ns 


tpHL< High to low Level Output 




vcc = 

4.5 to 5.5V 
Cl = 50 pF 


1 


2.5 


6.0 


1 


2.5 


6.0 


ns 


tzH. Output Enable Time 
to High Level 




Y 


2 


5 


9.5 


2 


5 


8.5 


ns 


tzL. Output Enable Time 
to Low Level 


Output 




RL = 500 Q 


2 


6 


11.0 


2 


6 


10.0 


ns 


tHZ> Output Disable Time 
From High Level 


Control 






1 


3 


6.0 


1 


3 


5.0 


ns 


tLz, Output Disable Time 
From Low Level 








1 


4 


8.0 


1 


4 


7.0 


ns 



NOTE 1: See notes pg. 1-2. figures pg. 2-2. 



Logic Diagram 
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^ National 

S^A Semiconductor 

DM54AS373/DM74AS373 Octal 
D-Type Transparent Latches 



Preliminary 



General Description 

These 8-bit registers feature totem-pole three-state outputs 
designed specificaily for driving highly-capacitive or rela- 
tively low-impedance loads. The high-impedance third state 
and Increased high-logic-level drive provide these registers 
MTlth the capability of being connected directly to and driving 
the bus lines In a bus-organized system without need for 
Interface or pull-up components. They are particularly at- 
tractive for Implementing buffer registers, I/O ports, bidirec- 
tional bus drivers, and worl<ing registers. 

The eight latches of the AS373 are transparent D-type 
latches meaning that while the enable (G) is high the Q out- 
puts will follow the data (D) inputs. When the enable is taken 
low the output will be latched at the level of the data that 
was set up. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output control does not affect the Internal operation of 
the latches. That is, the old data can t>e retained or new data 
can be entered even while the outputs are off. 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 

Process. 

■ Functionally and Pin For Pin Compatible with LS and 
ALS TTL Counterparts. 

■ Improved AC Performance Over LS and ALS TTL 
Counterparts. 

■ 3-State Buffer-Type Outputs Drive Bus Lines Directly. 



Absolute Maximum Ratings 



7V 
TV 



Supply Voltage 

Input Voltage 

Operating Free Air Temperature Range 

DM54AS373 -55°C to 125°C 

DIVI74AS373 0°C to 70°C 

Storage Temperature Range — BS'C to 1 SCC 



Connection Diagram 



ENABLE 

Vcc 8Q 8D 7D 70 60 6D 50 5Q G 





20 1 19 1 
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16 
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] 
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OC 
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] [ 


J 

D 
G 

OC 
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\ 


c 


1 

D 
G 

OC 

I 




/ 








D - 

G : 

OC 






D 
G 

OC 
— I— 






D 
G 

OC 
i 








D 

G 

OC 
I 










1 




rt 


3 




4 


S 


6 


7 


8 




■ 


,0 



OUTPUT 10 ID 2D 20 30 30 40 4Q GNO 

coinmL 



54AS373 (J) 74AS373 (J,N) 
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Recommended Operating Conditions 



Parameter 


54AS373 






Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage. Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|H 


2 






2 






V 


Low Level Input Voltage, V|l 






0.8 






0.8 


V 


High Level Output Voltage, Vqh 






5.5 






5.5 


V 


High Level Output Current, Iqh 






-12 






-15 


mA 


Low Level Output Current, Iql 






32 






48 


mA 


Width of Enable Pulse, High 














ns 


Data Setup Time, Tsu 














ns 


Data Hold Time, Th 














ns 



cn 

> 
CO 
CO 



> 
0) 

CO 
CO 



The (i) arrow indicates the n^ative edge of the enable is used for reference. 

Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V i| = -18mA 






-1.2 


V 


VOH 


High Level Output 
Voltage 


Vcc ■= 4.5V lOH = MAX 


2.4 


3.2 




V 


Iqh = -2.0mA 


vcc-z 






V 


Vol 


Low Level Output 
Voltage 


Vcc = 4.5V lOL = MAX 




0.35 


0.5 


V 


ii 


Max High Input Current 


Vcc = 5.5V V|H = 7V 






0.1 


mA 


hh 


High Level Input Current 


Vcc = 5-5V V|H = 2.7V 






20 


mA 


l|L 


Low Level Input Current 


Vcc = 5.5V V|L = 0.4V 






-0.5 


mA 


lO 


Output Drive Current 


Vcc = 5-5V Vo = 2.25V 


-30 




-110 


mA 


lOZH 


Off-State Output 
Current, High Level 
Voltage Applied 


Vcc = 5.5V Vo = 2.7V 






50 


^A 


lOZL 


Off-State Output 
Current, 
Low Level 
Voltage Applied 


Vcc = 5.5V Vo = 0.4V 






-50 


/iA 


'CC 


Supply Current 


Vcc = 5.5V 
Outputs Open 


Outputs High 




65.0 




mA 


Outputs Low 




71.6 




mA 


Outputs Disabled 




76.0 




mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


CendHians 


DM54AS373 


DM74AS373 


Unit 


MIn 


Typ 


Max 


Min 


Typ 


Max 


' PLH 


Data 


Any Q 






4.5 






4.5 




ns 


Tdui 
' rnL 






4 






4 




ns 


Tdi ui 
' rLn 


Enable 


Any Q 


Vcc = 4.5V to 5.5V 

Ri_ = 500 a 




7 






7 




ns 


' rnL 




5 






5 




ns 


TpzH 






Cl = 50 pF 




3.5 






3.5 




ns 


TPZL 


Output 


Any Q 






5 






5 




ns 


TPHZ 


Control 






3.5 






3.5 




ns 


TpLZ 










5.5 






5.5 




ns 



NOTE 1: See notes pg. 1-2, figuFss pg. 2-4. 



Logic Diagram 
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Function Table 



Output 
Control 


Enable 
G 


D 


Output 
Q 


L 


H 


H 


H 


L 


H 


L 


L 


L 


L 


X 


Qo 


H 


X 


X 


z 



L - Low State. H - High State. X - Don't Care 
Z = High Impedance State 
Qg - PrevioMS Condition of Q 
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National 
Semiconductor 



Preliminary 



DM54AS374/DM74AS374 Octal D-Type- 
Edge-Triggered Flip-Flops 



General Description 

These 8-bit registers feature totem-pole three-state output 
designed specifically for driving highly-capacitlve or rela- 
tively iovi(-impedance loads. The high-Impedance third state 
and increased high-iogic-level drive provide these registers 
with the capability of being connected directly to and driving 
the bus lines in a bus-organized system without need for 
interface or pull-up components. They are particularly at- 
tractive for implementing buffer registers, I/O ports, bidirec- 
tional bus drivers, and working registers. 

The eight flip-flops of the AS374 are edge-triggered D-type 
flip-flops. On the positive transition of the clock, the Q out- 
puts will be set to the logic states that were set up at ttie D 
inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output control does not affect the Internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, ion-Implanted SChotB<y TTL 
Process. 

■ Functionally and Pin-for-Pin Compatible with LS and 
ALS TTL Counterparts. 

■ Improved AC Performance Over LS and ALS TTL 
Counterparts. 

■ TRI-STATE® Buffer-Type Outputs Drive Bus Lines 
Directly. 



> 
-J 



> 
(/) 

CO 



Absolute Maximum Ratings 



Supply Voltage 
Input Voltage 

Operating Free Air Temperature Range 

DM54AS374 

DM74AS374 
Storage Temperature Range 



7V 
7V 

-55°Cto 125°C 
O-C to 70°C 
-65°Cto ISO-C 



Connection Diagram 



Vcc 8Q 
20 19 



70 6Q 
I 19 lis 17 16 15 

Ln n.] Ln a3 \- a D 



6D 
14 



50 CLOCK 



Q D 

OC 



A 



Q D 

OK ^ 
OC 



D Q 

CK 
OC 



CKO- 
OC 



OUTPUT 1Q 
CONTROL 



f 



D Q 

■C> CK 
OC 



4 

2D 



O D 

ck4* 

OC 



S 
20 



-C> CK 
00 



I- D Q 

C^CK 
OC 



T 



30 



8 
4D 



40 



GND 



S4AS374 (J) 74AS374 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54AS374 


DM74AS374 


Unit 


Min 


Nom 


Max 


IVlin 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V|l 






0.8 






0.8 


V 


High Level Output Voltage, Vqh 






5.5 






5.5 


V 


High Level Output Current, Iqh 






-12 






-15 


mA 


Low Level Output Current, lot 






32 






48 


mA 


Clock fresiueney, fCLOCK 







90 







110 


I^Hz 


Width of Clock Pulse, Tw 


High 


5.5 






4.5 






ns 


Low 


5.5 






4.5 






ns 


Data Setup Time, Tsu 




2r 






2t 




ns 


Data Hold Time, Th 




2T 






2T 




ns 



The (T) arroiit ^4icaXm the p@srtive edge of the CSIock is used for referen&e. 
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Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


CondWoiw 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V l| 18mA 






-1.2 


V 


VOH 


Higri Level output 
Voltage 


Vqc = 4.5V IQH = MAX 


2.4 


3.2 




V 


Iqh = —2.0mA 


VCC-2 






V 


Vol 


Low Level Output 

Voltage 


Vcc = 4-5V IQL = MAX 




0.35 


0.5 


V 


ii 


Max High Input Current 


Vcc = 5.5V V|H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V V|H = 2.7V 






20 


mA 


1|L 


Low Level Input Current 


Vcc = 5.5V V|L = 0.4V 






-0.5 


mA 


"o 


Output Drive Current 


VQQ — O.OV vQ — d.£.Ov 


— oU 




1 m 

— 1 lU 


mA 


lOZH 


Off-State Output 
Current, High Level 
Voltage Applied 


Vcc = 5-5V Vq = 2.7V 






50 




lOZL 


Off-State Output 
Current, Low Level 
Voltage Applied 


Vcc = 5.5V Vo = 0.4V 






-50 


mA 


Ice 


Supply Current 


Vcc = 5.5V 
Outputs Open 


Outputs High 




04.0 




mA 


Outputs Low 




98.7 




mA 


Outputs Disabled 




98.2 




mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


CondlUons 


DIVI54AS374 


DM74AS374 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


fmax 








90 


167 




110 


167 




MHz 


TpLH 


Clock 


Any Q 






5.5 






5.5 




ns 


TpHL 






6 






6 




ns 


TPZH 


Output 


Any Q 


Vcc = 4.5V to 5.5V 
RL = 500 Q 




3.5 






3.5 




ns 


TPZL 


Control 


Cl = 50 pF 




5 






5 




ns 


TPHZ 










3.5 






3.5 




ns 


TPLZ 










5.5 






5.5 




ns 



NOTE 1: See notes pg. 1-2, figures pg. 2-4. 
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Logic Diagram 



Function Table 



' — 0>CK 



I — ow 



CLOCK 



«P —M 



«P —«l 



flti 5-3, 



o|> ■ '—it 



^ S-n 



Output 


Cloek 


D 


Output 


Control 




Q 


L 


t 


H 


H 


L 


^ 


L 


L 


L 


L 


X 


Qo 


H 


X 


X 


z 



L = Low State, H = High State, X = Don't Care 
T = Positive Edge Transition 
Z = High Impedance State 
Qq = Previous Condition of Q 
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^ National 

4lA Semiconductor 



Preliminary 



DM54AS533/DM74AS533 

Octal D-Type Transparent Latches With Inverted Outputs 



General Description 

These 8-bit registers feature totem-pole three-state outputs 
designed speciflcaliy for driving highiy-capacltive or rela- 
tively low-impedance loads. The high-impedance third state 
and Increased high-logic-ievel drive provide these registers 
with the capability of being connected directly to and driving 
the bus lines in a bus-organized system without need for 
interface or pull-up components. They are particularly at- 
tractive for implementing buffer registers, I/O ports, bidirec- 
tional bus drivers, and working registers. 

The eight inverting latches of the AS533 are transparent 
type latches meaning that while the enable (G) Is high the Q 
outputs will follow the complement of the data (D) Inputs. 
When the enable is tal<en low the output will be latched at 
the complement of the level of the data that was set up. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output control does not affect the internal operation of 
the latches. That is, the old data can be retained or new data 
can tje entered even while the outputs are off. 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vqc Range. 

■ Advanced, Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ 3-State Buffer-Type Outputs Drive Bus Lines Directly. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage TV 

Operating Free Air Temperature Range 

DM54AS533 - SS'C to 1 25°C 

DM74AS533 0°C to TCC 

Storage Temperature Range - 65°C to 1 50°C 



U1 

> 

CO 
cn 

CO 
CO 



> 
(/) 
cn 

CO 
CO 



Connection Diagram 




S4AS533 (J) 74AS533 (J,N) 
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Recommended Operating Conditions 



Paramfitfir 


DM54AS533 


DM74AS533 


Unit 


Min 


Noiil 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V{l 






0.8 






0.8 


V 


High Level Output Voltage, Vqh 






5.5 






5.5 


V 


High Level Output Current, Iqh 






-12 






-15 


mA 


Low Level Output Current, Iql 






32 






48 


mA 


Width of Enable Pulse, High or Low 














ns 


Data Setup Time, ' - 










ns 


Data Hold Time i h 

1 1 I 








ns 



Ttie(i) arrow IndlcaMs tlw rngatliw edge of the enable ts used for refsrence. 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V l| = -18mA 






-1.2 


V 


VOH 


High Level Output 
Vottage 


Vcc = 4.5V, iQH = MAX 


2.4 


3.2 




V 


•OH = —2.0mA 


VCC-2 






V 


Vol 


Low Level Output 
Voltage 


VeC = 4.5V, lOL = MAX 




0.35 


0.5 


V 


i| 


Max High Input Current 


Vcc = 5.5V V|H = TV 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V V|H = 2.7V 






20 


mA 


l|L 


Low Level Input Current 


Vcc = 5.5V V|L = 0.4V 






-0.5 


mA 


10 


Output Drive Current 


Vcc = 5.5V, Vq = 2.25V 


-30 




-110 


mA 


'OZH 


Off-State Output 
Current, High Level 
Voltage Applied 


Vcc = 5.5V Vvo = 2.7V 






50 


vA 


lOZL 


Off-State Output 
Current, Low Level 
Voltage Applied 


Vcc = 5.5V Vo = 0.4V 






-50 


mA 


Ice 


Supply Current 


Vcc = 5-5V 
Outputs Open 


Outputs High 




10 


15 


mA 


Outputs l-OW 




17 


26 


mA 


Outputs Disabled 




18.5 


28 


mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 




To 


Con^ttons 


DMS4AS533 


DM74AS533 


Unit 


From 


MIn 


Typ 


Max 


Min 


Typ 


Max 


' rLn 


Data 


AnyQ 






5.5 






5.5 




ns 


' rrlL 






4 






4 




ns 


Tdi u 


Enable 


AnyQ 


Vcc = 4.5V to 5.5V 

Ri_ = 500 n 




7 






7 




ns 


Tout 
' rnL 




5 






5 




ns 


Tp2H 






Cl = 50 pF 




3.5 






3.5 




ns 


TPZL 


Output 


AnyQ 






5 






5 




ns 


TpHZ 


Control 






3.5 






3.5 




ns 


TPLZ 










5.5 






5.5 




ns 



NOTE 1: See notes pg. 1-2. figures pg. 2-4. 



Logic Diagram 



Function Table 
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ami 



iJC> '-a 
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Output 
Control 


Enable 
Q 


D 


Output 
5 


L 


H 


H 


L 


L 


H 


L 


H 


L 


L 


X 


Qo 


H 


X 


X 


z 



L = Low state, H = High State, X = Don't Care 
2 = High Impedance State 
Qq = Previous Condition of Q 
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National 
mi Semiconductor 



Preliminary 



DM54AS534/DM74AS534 

Octal D-Type Edge-Triggered Flip-Flops 

With Inverted Outputs 



General Description 

These 8-bit registers feature totem-pole tfiree-state outputs 
designed specifically for driving highly-capacitive or rela- 
tively low(-impedance loads. The high-impedance third state 
and increased high-logic-level drive provide these registers 
with the capability of being connected directly to and driving 
the bus lines in a bus-organized system vi/ithout need for 
interface or pull-up components. They are particularly at- 
tractive for implementing buffer registers, I/O ports, bidirec- 
tional bus drivers, and working registers. 

The eight flip-flops of the AS534 are edge-triggered Invert- 
ing D-fype flip-flops. On the positive transition of the clock, 
the Q outputs will be set to the complement of the logic 
states that were set up at ttie D inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-Impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines sig- 
nificantly. 



The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ 3-State Buffer-Type Outputs Drive Bus Lines Directly. 

Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54AS534 - 55°Cto125°C 

DM74AS534 CO to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 



BO 7D 



50 CLOCK 




m n 3! n 

S4ASS34 (J) 74ASS34 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54AS534 DM74AS534 


Unit 


Min 


Nom Max Min Nom Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 






High Level input voltage, V||-j 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Voltage, Vqh 






5.5 






5.5 


V 


High Level Output Current, Iqh 






-12 






-15 


mA 


Low Level Output Current Iql 






32 






48 


mA 


Clock frequency, fcLOCK 
















MHz 


Width of Clock Pulse, Tw 


High 




3 






3 




ns 


Low 




3 






3 




ns 


Data Setup Time, Tgu 




2T 






2t 




ns 


Data Hold Time, Th 




2t 






2T 




ns 



The (T) arrow indlcatas ttw positive edge of the Qodc is used for referratce. 



1 
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Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


IMin 


Typ 


IVlax 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V l| = -18mA 






-1.2 


V 


VOH 


High Level Output 
Voltage 


Vcc = 4-5V loH = MAX 


2.4 


3.2 




V 


IQH = -2.0mA 


Vcc -2 






V 


Vol 


Low Level Output 

Vnltnnp 


Vcc = 4.5V loL = MAX 




0.35 


0.5 


V 


ii 


Max l-ligh Input Current 


Vcc = 5.5V V|H = TV 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V V|H = 2.7V 






20 


fA 


III 
ML 


i_uvv L.BVCI iripul wuriBfu 


Vcc = 5.5V V|L = 0.4V 






-0.5 


mA 


'O 


Output Drive Current 


Vcc = 5.5V Vq = 2.25V 


-30 




-110 


mA 


lOZH 


Off-State Output 
Current, High Level 
Voltage Applied 


Vcc = 5.5V Vo = 2.7V 






50 


fA 


lOZL 


Off-State Output 
Current, Low Level 
Voltage Applied 


Vcc = 5.5V Vq = 0.4V 






-50 


mA 


Ice 


Supply Current 


Vcc = 5.5V 
Outputs Open 


Outputs High 








mA 


Outputs Low 








mA 


Outputs Disabled 








mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DIVI54AS534 


DM74AS534 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Fmax 










167 






167 




IVIHz 


TPLH 


Clock 


AnyQ 






5.5 






5.5 




ns 


TPHL 






6 






6 




ns 


TPZH 


Output 


AnyQ 


Vcc = 4.5V to 5.5V 
RL = 500 Si 




3.5 






3.5 




ns 


TpZL 


Control 


Cl = 50 pF 




5 






5 




ns 


TPHZ 










3.5 






3.5 




ns 


TPLZ 








1 5.5 






5.5 




ns 



NOTE 1: See notes pg. 1-2. figures pg. 2-4. 
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Logic Diagram 

OUTPUT COHTHOl ' 



-0^^ 
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Function Table 



Output 
Control 


Clock 


D 


Output 
Q 


L 


T 


H 


L 


L 


1 


L 


H 


L 


L 


X 


Qo 


H 


X 


X 


Z 



L - Low State, H - High State, X - Don't Care 
T =-= Positive Edge Transition 
Z = High Impedance State 
Qg - Previous Condition of 5 
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^ National 

mjA Semiconductor 

DM54AS573/DM74AS573 Octal 
D^Type Transparent Latches 



Preliminary 



General Description 

These 8-bit registers feature totem-pote three-state outputs 
designed specifically for driving highiy-capacitive or rela- 
tively low-impedance loads. The high-impedance third state 
and increased high-loglc-level drive provide these registers 
writh the capability of being connected directly to and driving 
the bus lines in a bus-organized system without need for 
interface or pull-up components. They are particularly at- 
tractive for implementing buffer registers, I/O ports, bidirec- 
tional bus drivers, and worldng registers. 

The eight latches of the AS573 are transparent D-type 
latches meaning that while the enable (G) is high the Q out- 
puts will follow the data (D) inputs. When the enable is tal<en 
low the output will be latched at the level of the data that 
was set up. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines sig- 
nificantly. 

The output control does not affect the Internal operation of 
the latches. That is, the old data can be retained or new data 
can t)e entered even while the outputs are off. 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Fiange. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 

Process. 

■ Functionally Equivalent with S373. 

■ Improved AC Performance Over S373 at 
Approximately Half the Power. 

■ 3-State Buffer-Type Outputs Drive Bus Lines Directly. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54AS573 -55°C to 1 25°C 

DM74AS573 O'C to 70°C 

Storage Temperature Range - 65°C tol SO'C 



Connection Diagram 



20 1 19 
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Recommended Operating Conditions 



Parameter 


DMS4ASS73 


DM74AS573 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V|l 






0.8 






0.8 


V 


High Level Output Voltage, Vqh 






5.5 






5.5 


V 


High Level Output Current, (qh 






-12 






-15 


mA 


Low Level Output Current, Iql 






32 






48 


mA 


Width of Enable Pulse, High or Low 














ns 


Data Setup Time, Tsu 














ns 


Data Hold Time, Th 














ns 



The (i) arrow indicates the negative edge of ttie enable Is used for reference. 

Electrical Characteristics over reGommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V l| = -18mA 






— 1.2 


V 


VOH 


High Level Output 
Voltage 


Vcc = 4.5V 
V|L = V|L MAX 

lOH = MAX 


2.4 


3.3 




V 


IQH = -2mA 


Vcc -2 






V 


VOL 


Low Level Output 
Voltage 


Vcc = 4.5V 
V|H = 2V 
IQL = MAX 




0.35 


0.5 


V 


l| 


Max High Input Current 


Vcc = 5.5V V|H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V V|H = 2.7V 






20 


mA 


l|L 


Low Level Input Current 


Vcc = 5.5V V|L = 0.4V 






-0.5 


mA 


lO 


Output Drive Current 


Vcc = 5.5V Vq = 2.25V 


-30 




-110 


mA 


IQZH 


Off-State Output 

Current, High Level 
Voltage Applied 


Vcc = 5.5V V|H = 2V 
Vq 5= 2.7V 






50 




lOZL 


Off-State Output 
Current, Low Level 
Voltage Applied 


Vcc = 5.5V V|H = 2V 
Vq = 0.4V 






-50 


>iA 


Ice 


Supply Current 


Vcc = 5.5V 
Outputs Open 


Outputs High 








mA 


Outputs Low 








mA 


Outputs Disabled 




65 




mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54ASS73 


DM74AS573 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TpLH 


Data 


Any Q 






4.5 






4.5 




ns 


TpHL 






4 






4 




ns 


TpLH 


Enable 


Any Q 


Vcc = 4.5V to 5.5V 
Rl = 500 Q 




7 






7 




ns 


TpHL 




5 






5 




ns 


TpZH 






Cl = 50 pF 




3.5 






3.5 




ns 


TPZL 


Output 


Any Q 






5 






5 




ns 


TPHZ 


Control 






3,5 






3.5 




ns 


TPLZ 










5 






5 




ns 



NOTE 1: See notes pg. t-2, figures pg. Z-4. 

Function Table 



Output 


Enable 


D 


Output 


Control 


G 




Q 


L 


H 


H 


H 


L 


H 


L 


L 


L 


L 


X 


Qo 


H 


X 


X 


z 



L = Low State. H = High State. X = Don't Care 
Z = High Impedance State 
Qq ^ Previ(MJS Condition of Q 



Logic Diagram 
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^1 National 

mlii Semiconductor 

DM54AS574/DM74AS574 Octal D-Type 
Edge-Triggered Flip-Flops 



Preliminary 



General Description 

These 8-blt registers feature totem-pole three-state outputs 
designed specifically for driving highly-capacitive or rela- 
tively low-impedance loads. The high-impedance third state 
and Increased high-logic-level drive provide these registers 
with the capability of being connected directly to and driving 
the bus lines in a bus-organized system without need for 
interface or pull-up components. They are particularly at- 
tractive for implementing buffer registers, I/O ports, bidirec- 
tional bus drivers, and working registers. 

The eight flip-flops of the AS574 are edge-triggered D-type 
flip-flops. On the positive transition of the clocl<, the out- 
puts will be set to the logic states that were set up at the D 

inputs. 

A buffered output control input can be used to place the 
eiglit outputs in either a nornnal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines sig- 
nificantly. 

The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guarant^d Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, lon'Implanted Schottky TTL 

Process. 

■ Functionally Equivalent with S374. 

■ Improved AC Performance Over S374 at 
Approximately Half the Power. 

■ 3-State Buffer-Type Outputs Drive Bus Lines Directly. 

Absolute Maximum Ratings 

Supply Voltage 
Input Voltage 

Operating Free Air Temperature Range 

DM54AS574 

DM74AS574 
Storage Temperature Range 



01 

> 



> 

cn 



7V 
7V 

-55°Cto 125°C 
O'C to 70°C 
-65''Cto150''C 



Connection Diagram 



4^ 



30 *) 

17 IS 



8Q CLOCK 



M M 11^ 11^ 11^ 



Y 



54ASS74 (J) 74AS574 (J,N) 



Function Table 



Output 
Control 


ClocIt 


D 


Output 
Q 


L 


T 


H 


H 


L 


1 


L 


L 


L 


L 


X 


Qo 


H 


X 


X 


z 



L - Low State. H - High State. X - Don't Care 
r = Positive Edge Transition 
Z = Higti Impedance State 
Qo — Previous Condition of Q 
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Recommended Operating Conditions 



Parameter 


DM54ASS74 


DM74AS574 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 




4.5 


5 


5.5 


4.5 


5 


5.5 


y 


niyii i_cvci iiipui vulteiyts, v|f-f 


2 






2 








1 nuu 1 p\/aI Inm it \/nlfsirtP \/ir 






0.8 






0.8 


y 


Minh 1 oual r^iitntit V/n)tsifito W/^u 
niyii L.BVBI wui|jui vuiia^t?, "OH 






5.5 






5.5 


y 


Hifih 1 Aual Oiitmit r^iirmnt l/^u 






-12 






-15 




Low Level Output Current, Iql 






32 






48 


mA 


Clock frequency, fCLOCK 
















MHz 


Width of Clock Pulse, Tw 


High 














ns 


Low 














ns 


Data Setup Time, Tgy 














ns 


Data Hold Time, Th 














ns 



The (T) arrow indicates the positive edge of the Clock is used tor reference. 

lilBW 1 



Logic Diagram 
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Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


(Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V l| = —18mA 






— 1.2 


V 


VOH 


High Level Output 
Voltage 


Vcc = 4.5V 
V|L = V|L MAX 
lOH = MAX 


2.4 


3.3 




V 


\r\LA — — Om A 








V 


Vol 


Low Level Output 
Voltage 


V|H = 2V 
|qI_ = MAX 




0.35 


0.5 


V 


ii 


Max High Input Current 


Vnn = 5 5V Vin = TV 






0.1 


mA 


l|H 


High Level Input Current 


Mr^r. = 5 5V Viu = 2 TV 






20 


uA 


l|L 


Low Level Input Current 


Vcc = 5.5V V|L = 0.4V 






-0.5 


mA 


lO 


Output Drive Current 


Vcc " 5.5V Vo = 2.25V 


—30 




— 110 


mA 




Off-State Output 
Current, High Level 
Voltage Applied 


Vcc = 5,5V V|H = 2V 
Vo = 2.7V 






50 


mA 


lOZL 


Off-State Output 
Current, Low Level 
Voltage Applied 


Vcc = 5.5V V|H = 2V 
Vo = 0.4V 






-50 


W\ 


Ice 


Supply Current 


Vcc = 5.5V 
Outputs Open 


Outputs High 








mA 


Outputs Low 








mA 


Outputs Disabled 




84 




mA 



Switching Characteristics eve'' recommended opeialing free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54AS574 


DM74AS574 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Fmax 










160 






160 




IVIHz 


TPLH 


Clock 


AnyQ 




1 


5.5 




1 


5.5 




ns 


TPHL 




2 


6 




2 


6 




ns 


TPZH 


Output 


Any Q 


Vcc = 4.5V to 5,5V 
RL = 500 9. 


1 


3.5 




1 


3.5 




ns 


TPZL 


Control 


Cl = 50 pF 


1 


5 




1 


5 




ns 


TPHZ 


Output 


Any Q 




1 


3.5 




1 


3.5 




ns 


TPLZ 


Control 




1 


5.5 




1 


5.5 




ns 



NOTE 1: See notes pg. 1-2, figures pg. 2-4. 
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Kin National 

J!^ Semiconductor 

DM54AS575/DM74AS575 Octal D-Type 
Edge-Triggered Flip-Flops with Synchronous Clear 



Preliminary 



General Description 

These 8-bit registers feature totem-pole three-state outputs 
designed specifically for driving highly-capacitive or rela- 
tively low-impedance loads. The high-impedance third state 
and increased high-logic-level drive provide these registers 
with the capability of being connected directly to and driving 
the bus lines in a bus-organized system without need for 
interface or pull-up components. They are particularly at- 
tractive for implementing buffer registers, I/O ports, bidirec- 
tional bus drivers, and working registers. 

The eight flip-flops of the AS575 are edge-triggered D-type 
flip-flops. On the positive transition of the clock, the Q out- 
puts will be set to the logic states that were set up at the D 
inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines sig- 
nificantly. 

The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 

Process. 

■ 3-State Buffer-Type Outputs Drive Bus Lines Directly. 

■ Synchronous Clear 



Absolute Maximum Ratings 

Supply Voltage 7V 
Input Voltage 7V 
Operating Free Air Temperature Range 

DM54AS575 -55°C to 125°C 
DM74AS575 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 




54AS575 (J) 74ASS75 (J,N) 



Function Table 



Output 
Control 


CLR 


Clock 


D 


Output 
Q 


L 


L 


T 


X 


L 


L 


H 


f 


H 


H 


L 


H 


I 


L 


L 


L 


H 


L 


X 


Qo 


H 


X 


X 


X 


z 



L - Low State, H = High State. X - Don't Care Qq - Previous Condition of Q 
t = Positive Edge Transition NO — No Internal Connection 

Z = High Impedance State 
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Recommended Operating Conditions 



Parameter 


DM54AS575 


DM74ASS7S 


Unit 


Min 


Nom 


Max 


MIn 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Voltage, Vqh 






5.5 






5.5 


V 


High Level Output Current, Iqh 






-12 






-15 


mA 


Lovi/ Level Output Current, Iql 






32 






48 


mA 


Clock frequency, fcLOCK 
















Ivlnz 


Width of Clock Pulse, Tyv 


High 














ns 


LOVi^ 














ns 


Data Setup Time, Tsu 


DATA 














ns 


Clr 
















Data Hold Time, Th 


DATA 














ns 


CLR 

















The (1) arrow indicates tli» posltiva of the dock rs used for reference. 



Logic Diagram 



< — otS 
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Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


»IK 


lll|jUL Olailip VUllctyc 


Vcc = 4.5V l| = —18mA 






— 1.2 


V 


VOH 


High Level Output 
Voltage 


Vcc = 4.5V 
V|L = V|L MAX 
IQH = MAX 


2.4 


3.3 




V 


'OH clllA 


vcc ^ 






y 


Vol 


Low Level Output 
Voltage 


V|H = 2V 
IqL = MAX 




0.35 


0.5 




ii 


Max High Input Current 


Vri- = 5 5V Viu = 7V 






0.1 


mA 


l|H 


High Level Input Current 


Vrr = 5 5V Viu = 2 7V 






20 


uA 


l|L 


Low Level Input Current 


Vcc = 5.5V V|L = 0.4V 






-0.5 


mA 


lO 


Output Drive Current 


Vcc ^ 5.5V Vq = 2.25V 


—30 




— 110 


mA 




Off-State Output 
Current, High Level 
Voltage Applied 


Vcc = 5.5V V|H = 2V 
Vo = 2.7V 






50 


mA 


lOZL 


Off-State Output 
Current. Low Level 
Voltage Applied 


Vcc = 5.5V V|H = 2V 
Vo = 0.4V 






-50 


mA 


Ice 


Supply Current 


Vcc = 5.5V 
Outputs Open 


Outputs High 








mA 


Outputs Low 








mA 


Outputs Disabled 




84 




mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


Dlt/I54AS575 


DM74AS575 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


fmax 






Vcc = 4.5V to 5.5V 
RL - 500 1! 
Cl = 50 pF 




167 






167 




MHz 


TPLH 


Clocl< 


Any 




5.5 






5.5 




ns 


TPHL 




6 






6 




ns 


TpZH 


Output 
Control 


Any Q 




3.5 






3.5 




ns 


TPZL 




5 






5 




ns 


TPHZ 


Output 
Control 


AnyO 




3.5 






3.5 




ns 


TPLZ 




5.5 






5.5 




ns 



NOTE 1: See notes pg. 1-2, figures pg. 2-4. 
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National 
djk Semiconductor 

DM54AS576/DM74AS576 Octal D-Type 
Edge-Triggered Fiip-Flops With inverted Outputs 



Preliminary 



General Description 

These 8-bit registers feature totem-pole ttiree-state outputs 
designed specifically for driving fiigtily-capacitive or rela- 
tively low-impedance loads. The high-impedance third state 
and increased high-logic-level drive provide these registers 
with the capability of being connected directly to and driving 
the bus lines in a bus-organized system without need for 
interface or pull-up components. They are particularly at- 
tractive for implementing buffer registers, I/O ports, bidirec- 
tional bus drivers, and worl<ing registers. 

The eight flip-flops of the AS576 are edge-triggered invert- 
ing D-type flip-flops. On the positive transition of the clocK, 
the Q outputs will be set to the complement of the logic 
states that were set up at the D inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines sig- 
nificantly. 

The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Ftange. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottl^y TIL 
Process. 

■ 3-State Buffer-Type Outputs Drive Bus Lines Directly. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage TV 

Operating Free Air Temperature Range 

DM54AS576 - 55°C to 1 25°C 

DM74AS576 O'C to 70''C 

Storage Temperature Range - 65°C to 1 50°C 



01 

> 
0) 
U1 

O 

> 
(/) 

U1 



Connection Diagram 
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54AS576 (J) 74AS576 (J,N) 
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Recommencieel Operating Conditions 



Parameter 


DM54AS576 


DM74AS576 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.0 


5 


5.5 


4.0 


c 



0.0 


V 


High Level Input Voltage, V|h 


2 






o 

C 






V 


Low Level Input Voltage, V|l 






U.o 






U.O 


V 


High Level Output Voltage, Vqh 






5.5 






5.5 


V 


High Level Output Current, Iqh 






-12 






-15 


mA 


Low Level Output Current, Iql 






32 






48 


mA 


Clock frequency, fCLOCK 
















MHz 


Width of Clock Pulse, Tyv 


High 














ns 


Low 














ns 


Data Setup Time, Tsu 














ns 


Data Hold Time, Th 














ns 



The (T) arrow Indicatiss the positive edge of the Clock is used for refffl^nce. 
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Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


wonuikioira 


Min 


Tun 
1 yp 


IVlax 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V l| = -18mA 






-1.2 


V 


VOH 


l-iigli Level Output 
Voltage 


Vcc = 4.5V V|L = V|L MAX 
lOH = MAX 


2.4 


3.3 




V 


IQH = -2mA 


Vcc -2 






V 


Vol 


Low Level Output 
Voltage 


Vcc = 4.5V V|H =■ 2V 
Iql — MAX 




0.35 


0.5 


V 




Max High Input Current 


Vcc — V|H = 'V 








mA 


■iH 


High Level Input Current 


Vcc o.oV V|H ^.7V 








mA 


III 


Low Level Input Current 


Vcc = 5.5V V|L = 0.4V 






-0.5 


mA 


lO 


Output Drive Current 


Vcc = 5.5V Vq = 2.25V 


-30 




-110 


mA 


IQZH 


UTT-otaie uuTput 

Current, High Level 
Voltage Applied 


Vcc = 5.5V V|H = 2V 
Vo = 2.7V 






50 




lOZL 


Off-State Output 
Current, Low Level 
Voltage Applied 


Vcc = 5.5V V|H = 2V 
Vo = 0.4V 






-50 


mA 


Ice 


Supply Current 


Vcc = 5.5V 
Outputs Open 


Outputs High 








mA 


Outputs Low 








mA 


Outputs Disabled 




84 




mA 



1 



1-103 



CO 
U) 

< 



CO 

in 

< 
m 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54AS576 


DM74AS576 


Unit 


Min 


Typ 


Max 


MIn 


Typ 


Max 


fmax 










167 






167 




MHz 


TPLH 


Clock 


Miiy u 




1 


5.5 




1 


5.5 




ns 


TPHL 




2 


6 




2 


6 




ns 


TPZH 


Output 
Control 


AnyQ 


Vcc = 4.5V to 5.5V 
R|_ = 500 Q 
Cl = 50 pF 


1 


3.5 




1 


3.5 




ns 


TpZL 


1 


5 




1 


5 




ns 


TpHZ 








1 


3.5 




1 


3.5 




ns 


TPLZ 








1 


3.5 




1 


5.5 




ns 



NOTE 1; See notes pg. 1-2, figures pg. 2-4. 



Logic Diagram 



Function Table 



mm I n h^ 



I >CK 



ttoa -1!— — [>o— 



Output 
Control 


aook 


D 


Output 
Q 


L 


I 


H 


L 


L 


I 


L 


H 


L 


L 


X 


Qo 


H 


X 


X 


z 



L = Low State, H = High State, X = Don't Care 
1 = Positive Edge Transition 
Z = High Impedance State 
Qq = Previous Condition of Q 
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National 
mim Semiconductor 

DM54AS577/DM74AS577 Octal D-Type 
Edge-Triggered Flip-Flops With Inverted Outputs 
and Synchronous Preset 



Preliminary 



General Description 



These 8-bit registers feature totem-pole three-state outputs 
designed specifically for driving highly-capacitive or rela- 
tively low-impedance loads. The high-impedance third state 
and increased high-logic-level drive provide these registers 
with the capability of being connected directly to and driving 
the bus lines in a bus-organized system without need for 
interface or pull-up components. They are particularly at- 
tractive for implementing buffer registers, I/O ports, bidirec- 
tional bus drivers, and virorking registers. 

The eight flip-flops of the AS577 are edge-triggered invert- 
ing D-type flip-flops. On the positive transition of the clock, 
the Q outputs will be set to the complement of tbe logic 
states that were set up at the D inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines sig- 
nfifieantly. 

The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 



When the PRE is held ion during a positive transition of the 
clock the Q outputs of ttie flip flops will go low. 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schotlky TTL 
Process. 

■ 3-State Buffer-Type Outputs Drive Bus Lines Directly. 

■ Synchronous Preset 



CD 
-«4 



> 

Hi 
Ol 



Absolute Maximum Ratings 



7V 
7V 



Supply Voltage 

Input Voltage 

Operating Free Air Temperature Range 

DM54AS577 -55°C to 125°C 
DIVI74AS577 0°C to 70°C 

Storage Temperature Range — ©S'C to T50°C 



Connection Diagram 



Vcc HC 1 



50 6Q 7g 80 CLOCK NC 

20 19 18 1 W| 16 15 14 



1 2 
Mt OIITNJT Hi 
toimiiiL 




-4 



I 



54ASS76 (J) 74AS576 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54AS577 


DM74AS577 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vqq 


4.5 


5 


5.5 


4.5 


5 


5.5 


y 


High LevGl Input Voltage, 


2 






2 






v 


Low Level h^;; . . 






0.8 






0,8 


v 


nign Level ui 






5,5 






= - 


y 


High Level Output Current, Iqh 






-12 










Low Level Output Current, Iql 




- 


32 






48 


mA 


Clock frequency, fCLOCK 


Q 













MHz 


Width of Clock Pulse, Tw 


High 














ns 


Low 














ns 


Data Setup Time, Tsu 


Data 














ns 


PRE 














ns 


Data Hold Time, Th 


Data 














ns 


PRE 














ns 



The (t) arrow indicates tiie positive edge of Uie Clock is used for reference. 
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Electrical Characteristics over recommended operating free air temperature range (Note 1 ) 



Parameter 


Conditions 


Min 


Typ 


Mav 

max 


unii 


V|K 


input Clamp Voltage 


Vcc = 4.5V l| = -18mA 






-1.2 


V 




Voltage 


Vcc = 4.5V V|L = V|L MAX 
IQH = MAX 


2.4 


3.3 




V 


IQH = -2mA 


Vcc -2 






V 


Vol 


Low Level Output 
Voltage 


Vcc = 4.5V V|H = 2V 
IqL = IWAX 




0.35 


0.5 


V 


ii 


Max High Input Current 


Vcc = 5.5V V|H = TV 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5-5V V|H = 2.7V 






20 


mA 


III 
ML 


LOW LBV6I inpul ourroni 


Vcc = 5.5V V|L = 0.4V 






-0.5 


mA 


lO 


Output Drive Current 


Vcc = 5.5V Vo = 2.25V 


-30 




-110 


mA 


IQZH 


Off-State Output 

Current, High Level 
Voltage Applied 


Vcc = 5.5V V|H = 2V 
Vo = 2.7V 






50 




lOZL 


Off-State Output 
Current, Low Level 
Voltage Applied 


Vcc = 5.5V V|H = 2V 
Vo = 0.4V 






-50 


f£A 


ice 


Supply Current 


Vcc = 5.5V 
Outputs Open 


Outputs High 








mA 


Outputs Low 








mA 


Outputs Disabled 




84 




mA 



1 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DIM54AS577 


DIVI74AS577 


Unit 


IVlin 


Typ 


IMax 


iMin 


Typ 


lUax 


Fmax 










167 






167 




MHz 


TPLH 


Clock 


AnyQ 




1 


5.5 




1 


5.5 




ns 


TPHL 




2 


6 




2 


6 




ns 


TPZH 


Output 


AnyQ 


Vcc = 4.5V to 5.5V 
RL = 500 a 


1 


3.5 




1 


3.5 




ns 


TPZL 


Control 


Cl = 50 pF 


1 


5 




1 


5 




ns 


TpHZ 








1 


3.5 




1 


3.5 




ns 


TpLZ 








1 


5.5 




1 


5.5 




ns 



NOTE 1: See notes pg. t-2, figures pg. 2-4. 

Logic Diagram 



iBTFirr ' 

COKTIOl "V^ 



^=0 



^=0 



^=0 



CLOCK — 



-<=Ci> 



<^ 22.3, 



Function Table 



Output 
Control 


PRE 


Clocic 


D 


Output 
Q 


L 


L 


1 


X 


H 


L 


H 


1 


H 


L 


L 


H 


T 


L 


H 


L 


H 


L 


X 


Qq 


H 


X 


X 


X 


z 



L = Low State. H = High State, X = Don't Care 
1 = Positive Edge Transition 
Z = High Impedance State _ 
Qq = Previous Condition of Q 
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Kgi National 

JtjA Semiconductor 



Preliminary 



DM54AS580/DM74AS580 Octal D-Type 
Transparent Latches With Inverted Outputs 



General Description 

These 8-bit registers feature totem-poie three-state outputs 
designed specifically for driving highly-capacitive or rela- 
tively low-impedance loads. The high-impedance third state 
and increased high-logic-level drive provide these registers 
with the capability of being connected directly to and driving 
the bus lines in a bus-organized system without need for 
Interface or pull-up components. They are particularly at- 
tractive for implementing buffer registers, I/O ports, bidirec- 
tional bus drivers, and worl<(ng registers. 

The eight inverting latches of the AS580 are transparent D- 
type latches meaning that while the enable (G) is high the Q 
outputs will follow the complement of the data (D) inputs. 
When the enable is taken low the output will be latched at 
the complement of the level of the data that was set up. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-Impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines stg- 
nificantly. 



The output control does not affect the Internal operation of 
the latches. That is, the old dsta can be retained or new data 
can be entered even while the outputs are off^ 

Features 

■ Switching Specifications at 50pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and VcQ Range. 

■ Advanced, Oxide-lsolatedi lon-lmplahted Schettky TTL 
Process. 

■ 3-State Buffer-Type Outputs Drive Bus Lines Directly. 

Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DIVI54AS580 -55°C to 1 25°C 
DM74AS580 0°C to 70°C 

Storage Temperature Range - 65°C to 1 50°C 



Connection Diagram 







IB 


17 


16 


!5 


14 


!3 




] 

G 

1 




1 


I 

DC 1 
2 


I 

r DC 

G 

1 


1 

G 

1 


I 

OC 

G 

1 


I 

OC 

G 
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1 

OC 

G 
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T 

J DC 

G 
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1 

OC 

G 

1 


3 
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7 
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54A8580 (J) 74AS^ (^N) 
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Recommended Operating Conditions 



Parameter 


DM54AS580 


DM74AS580 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vm 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Voltage, Voh 






5.5 






5.5 


V 


High Level Output Current, Iqh 






-12 






-15 


mA 


Low Level Output Current, Iql 






32 






48 


mA 


Width of Enable Pulse, High or Low 














ns 


Data Setup Time, Tsu 














ns 


Data Hold Time, Th 














ns 



The (i) arrow indicates the negsUve edge of the enable is used for reference. 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


IVlax 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V l| = -18mA 






-1.2 


V 


Voh 


High Level Output 
Voltage 


Vcc = 4.5V 
V|L = V|L MAX 
lOH = MAX 


2.4 


3.3 




V 


Iqh = -2mA 


Vcc -2 






V 


Vol 


Low Level Output 
Voltage 


Vcc = 4.5V 
V|H = 2V 
lOL = MAX 




0.35 


0.5 


V 


ii 


Max High Input Current 


Vcc = 5.5V ViH = 7V 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V ViH = 2.7V 






20 




l|L 


Low Level Input Current 


Vcc - 5.5V V|L = 0.4V 






-0.5 


mA 


lO 


Output Drive Current 


Vcc = 5.5V Vo = 2.25V 


-30 




-110 


mA 


lOZH 


Off-State Output 
Current, High Level 
Voltage Applied 


Vcc = 5.5V V|H = 2V 
Vq = 2.7V 






50 


M 


lOZL 


Off-State Output 
Current, Low Level 
Voltage Applied 


Vcc = 5.5V V|H = 2V 
Vq = 0.4V 






-50 


fA 


Ice 


Supply Current 


Vcc = 5.5V 
Outputs Open 


Outputs High 








mA 


Outputs Low 








mA 


Outputs Disabled 




71 




mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54AS580 


DM74AS580 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TPLH 


Data 


Any Q 




1 


5.5 






5.5 




ns 


TpHL 




1 


4 






4 




ns 


TpLH 


Enable 


AnyQ 


"CC ^ 4.5V to 5.5V 
RL = 500 fi 


2 


7 






7 




ns 


TpHU 


1 


5 




1 


5 




ns 


TPZH 






Cl = 50 pF 


1 


3.5 






3.5 




ns 


TPZL 


Output 


AnyQ 




1 


5 






5 




ns 


TpHZ 


Control 




1 


3.5 






3.5 




ns 


TPLZ 








1 


5.5 






5.5 




ns 



NOTE 1: See notes pg, T-Z, figures pg, 2-4. 



Logic Diagram 



Function Table 



OUTPUT J alS— 

GMTflOL ^ 



I 0>CK 



>— >CK 



ENABLE G ^K* — 



>CK 



I ' >CK 



I — q ►CR 



4> 



<jO SD 



Output 
Control 


Enable 
G 


D 


Output 
Q 


L 


H 


H 


L 


L 


H 


L 


H 


L 


L 


X 


Qo 


H 


X 


X 


z 



L = Low State, H = High State, X = Don't Care 

Z = High Impedance State 
Qq = Previous Condition ofQ 
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National 
^tjA Semiconductor 

DM54AS646,648/DM74AS646,648 Octal 
Bus Transceivers and Registers 



Preliminary 



General Description 



These bus transceivers feature totem-pole three-state out- 
puts designed specifically for driving highly-capacitive or 
relatively low-impedance loads. The high-impedance third 
state and increased high-logic-level drive provide these de- 
vices with the capability of being connected directly to and 
driving the bus lines in a bus-organized system without 
need for interface or pull-up components. They are particu- 
larly attractive for implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 

The registers in the AS646,648 are edge-triggered D-type 
flip-flops. On the positive transition of the clocl^ (CAB or 
CBA), tine Input bus data is stored. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines sig- 
nificantly. 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pln-for-Pin Compatible with LS TTL 
Counterpart. 

■ TRI-STATE® Buffer-Type Outputs Drive Bus Lines 
Directly. 

Absolute Maximum Ratings 

Supply Voltage 
Input Voltage 

Operating Free Air Temperature Range 

DM54AS646,648 

DM74AS646,648 
Storage Temperature Range 



7V 

7V 

-55°C to 125°C 
0°C to 70°C 
-65°Cto 150°C 



Connection Diagram 



G B1 B2 B3 B4 B5 B6 B7 BS 



24 23 22 



20 19 18 17 16 15 14 13 



I 



CONTROL 
LOGIC 



A 

V 



8 TRANSCEIVERS 



1 2 3 
CAB SAB DIR 



A1 Ai A3 A4 AS A6 A7 A8 GND 
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Block Diagram (positive logic) 

'AS646 



Schematics of Inputs 
and Outputs 



(21) 



(3) 



(23) 



(22) 



(4) 



1 OF 8 CHANNELS 



D 

-Ot=-CLK 



-o<J- 



(20) 



TO 7 OTHER CHANNELS 



'AS648 



(21) 



(3) 



(23) 



EQUIVALENT OF ALL OTHER INPUTS 

vce ■ 




A and B: Req - 10 kn NOM 
CAB and CBA: Rgq - 10 k NOM 
ALL OTHER: S k(!NOM 



TYPICAL OF ALL 'ASSAS, 'AS64S OUTPUTS 
VCC 



U1 

> 
CO 

Oi 
00 



> 

CO 
o> 

CO 




(22) 



(2)' 



(1) 



-0- 



1 OF 8 CHANNELS 



CLK-c O- 



I (20) 



TO 7 OTHER C 



1-113 



Recommended Operating Conditions 


Pfi rs) m fff Ai* 


DIVI54AS646,648 


DIVI74AS646,648 


Unit 


l\ffin 


Nom 


IVlax 


Min 


Nom 


IVlax 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V|l 






0.8 






0.8 


V 


High Level Output Current, Iqh 






-12 






-15 


mA 


Low Level Output Current, Iql 






32 






48 


mA 


Clock frequency, fcLOCK 







100 







100 


MHz 


Width of Clock Pulse, Tw 


High 


5 






5 






ns 


Low 


5 






5 






ns 


Data Setup Tlnne, Tsu 


5T 






5T 






ns 


Data Hold Time, Th 


Ot 






OT 






ns 


The (T) am)w indicates the positive edge of the Clocl^ is used for reference. 
Electrical Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditions 


IVlin 


Typ 


IVlax 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V l| = -18mA 






-1.2 


V 


VOH 


High Level Output 
Voltage 


Vcc = 4.5V 
V|L = V|L MAX 
V|H = V|H MIN 


Iqh = MAX 


2.4 


3.2 




V 


Iqh = -2.0mA 




Vcc -2 






V 


Vol 


Low Level Output 
Voltage 


Vcc = 4.5V 
V|H = 2V 
V|L = V|L MIN 


IQL = MAX 




0.35 


0.5 


V 


i| 


Max High Input Current 


Vcc = 5.5V V|H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V V|H = 2.7V 






20 


fiA 


llL 


Low Level Input Current 


Vcc = 5.5V V|L = 0.4V 






-0.5 


mA 


lOZH 


Off-State Output 
Current, High Level 
Voltage Applied 


Vcc = 5.5V V|H = 2V 
Vq = 2.7V 






50 


liA 


lOZL 


Off-State Output 
Current, Low Level 
Voltage Applied 


Vcc = 5.5y V|H = 2V 
Vq = 0.4V 






-0.5 


mA 


Ice 


Supply Current 


Vcc = 5.5V 
Outputs Open 
and Disabled 


■AS648 




130 


175 


mA 


'AS646 




150 


200 


mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 





From 


To 

(OutDUt) 


Conditions 


DIVI54AS646 


D1M74AS648 


Unit 


Min 


TvD 


Max 


Min 


Typ 


Max 


tPLH 


Cloci( 


Bus 


Rl = 500 f!, 
Cl = 50pF. 
See Note 2 




6.5 


10 




6.5 


10 


ns 


tPHL 




5.5 


8 




5.5 


8 


ns 


tPLH 


Bus 


Bus 




3.0 


5 




2.5 


4 


ns 


tPHL 




3.5 


6 




3 


5 


ns 


tPLH 


Select, with 
bus input 
high 


Bus 




4 


7 




4 


7 


ns 


tPHL 




3.5 


6 




3 


6 


ns 


tPLH 


Select, with 
bus input 
low 




5 


8 




5 


8 


ns 


tPHL 




5 


8 




5 


8 


ns 


tPZH 


Enable 
IS 


Bus 




8 


11 




8 


11 


ns 


tPZL 




8 


1 1 




8 


1 1 


ns 


tPZH 


Direction 
DIP 




3 


1 1 




3 


1 1 


ns 


tPZL 




g 


1 1 




3 


1 1 


ns 


tPHZ 


Enable 
IS 


Bus 


Rl = 500 S2, 
Cl = 50pF. 




8 


10 




7 


10 


ns 


tPLZ 




8 


10 




7 


10 


ns 


tPHZ 


Direction 
DIR 




8 


10 




7 


10 


ns 


tPLZ 




8 


10 




7 


10 


ns 



NOTE 1: See notes pg. 1-2, figures pg. 2-4. 



Function Table 



INPUTS 


DATA I/O* 


OPERATION OR FUNCTION 


G 


DIR 


CAB CBA 


SAB SBA 


A1 THRU AS 


B1 THRU B8 


'AS648 


■AS648 


H 


X 
X 


H or L H or L 

! t 


X X 
X X 


Input 


Input 


Isolation 

Store A and B Data 


Isolation 

Store A and B Data 


L 


L 

L 


X X 
X HorL 


X L 
X H 


Output 


Input 


Real Tirr^e B Data to A Bus 
Stored B Data to A Bus 


Real Time B Data to A Bus 
Stored B Data to A Bus 


L 


H 
H 


X X 

H or L X 


L X 
H X 


Input 


Output 


Real Time A Data to B Bus 
Stored A Data to B Bus 


Real Time A Data to B Bus 
Stored A Data B Bus 



H — higti level; L — low level; X — irrelevant; I — low-to-fiigh level transition 

'The data output functions may be enat>led or disabled by various signals at the G and DIR Inputs. Data Input functions are always 
enabled, l.e., data at the bus pins will to stored on every low-to-high transition on ttie clodi inputs. 
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National 
Semiconductor 



DM54AS651,652/DM74AS651,652 Octal 
Bus Transceivers and Registers 



Preliminary 



General Description 



These bus transceivers feature totem-pole three-state out- 
put designed specifically for driving highly-capacitive or rel- 
atively low-impedance loads. The high-impedance third 
state and increased high-logic-level drive provide these de- 
vices with the capability of being connected directly to and 
driving the bus lines in a bus-organized system without 
need for interface or pull-up components. They are particu- 
larly attractive for implementing buffer registers, I/O ports, 
bidirectional bus drivers, and worl<ing registers. 

The registers in the AS651,652 are edge-triggered D-type 
flip-flops. On the positive transition of the clock (GAB or 
CBA), the input data is stored. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines sig- 
nificantly. 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vqc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin-for-Pin Compatible with LS TTL 
Counterpart. 

■ TRI-STATE® Buffer-Type Outputs Drive Bus Lines 
Directly, 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54AS651,652 -55°Cto125°C 
D1VI74AS651,652 0°C to 70°C 

Storage Temperature Range — 65°C to 150°C 



Connection Diagram 



VCC CBA SBA GBA B1 B2 B3 B4 85 B6 B7 88 

24 23 22 21 20 19 18 17 16 15 14 13 



1 



CONTROL 
LOGIC 



8 TRANSCEIVERS 



12 3 
CAB SAB GAB 



A 
V 



4 5 6 7 B 9 10 11 12 

A1 A2 A3 A4 AS A6 A7 AS QNO 
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Block Diagram (positive logic) 



(4) 



'AS651 




1 OF 8 CHANNELS 



□ 

CLK«qO- 
Q 



V 

TO 7 OTHER CHANNELS 



'AS6S2 




1 OF 8 CHANNELS 



D 

-Cl>CLK 



-|>o- 



CLK-=: o 



I (20) 



I (20) 



Schematics of Inputs 
and Outputs 



EQUIVALENT OF ALL OTHER INPUTS 
VCC • 

' Req 



A and B: Req - 10 k'J NOM 
CAB and CBA: Rgq -10 k NOM 
ALL OTHER: 5 MMOM 



TYPICAL OF ALL 'ASeSl, 'AS652 OUTPUTS 




VCC 



OUTPUT 



> 

(/) 

Oi 
U1 

O) 
U1 
lO 



> 

CO 
O) 

cn 

lO 



V 

T0 7 0TOER 



CHANNELS 
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Recommended Operating Conditions 


ralalilvwi 


DM54AS651,652 


DM74AS651,652 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vqc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V|i, 






0.8 






0.8 


V 


High Level Output Current, Iqh 






— 19 








nfiA 


Low Level Output Current, Iql 














mA 


Clock frequency, fCLOCK 


n 
U 




1 uu 


n 
u 




1 nn 


MHz 


Width of Clock Pulse, Tw 


High 


e 
O 






c 







ns 


Low 


5 






5 






ns 


Data Setup Time, Tsu 


5t 






5T 






ns 


Data Hold Time, Th 


01 






Oi 






ns 


Tile (t) arrow indicates the positive e^e of tile Cfock is used for reference. 
Electrical Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditiona 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5VI| = -18mA 






-1.2 


V 


VOH 


High Level Output 
Voltage 


Vcc = 4.5V 
ViL = V|L MAX 
V|H = V|H MIN 


lOH = MAX 


2.4 


3.2 




V 


lOH = -2.0mA 




Vcc -2 






V 


Vol 


Low Level Output 
Voltage 


Vcc = 4.5V 
ViH = 2V 
V|L = V|L MIN 


lOL = MAX 




0.35 


0.5 


V 


ii 


Max High Input Current 


Vcc = 5.5VV|H=7V 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V V|H = 2.7V 






20 


mA 


l|L 


Low Level Input Current 


Vcc = 5.5V V|L = 0.4V 






-0.5 


mA 


lOZH 


Off-State Output 
Current, High Level 
Voltage Applied 


Vcc = 5.5V V|H = 2V 
Vq = 2.7V 






50 


mA 


lOZL 


Off-State Output 
Current, Low Level 
Voltage Applied 


Vcc = 5.5V V|H = 2V 
Vq = 0.4V 






-0.5 




Ice 


Supply Current 


Vcc = 5.5V 
Outputs Open 
and Disabled 


■AS651 




130 


175 


mA 


'AS652 




150 


200 


mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 
(Input) 


To 
(Output) 


Conditions 


'AS6S1 


'AS652 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


tPLH 


Clock 


Bus 


Rl = 500!), 
Cl = 50pF. 

See Hem 2 




6.5 


10 




6.5 


10 


ns 


tPHL 




5.5 


8 




5.5 


8 


ns 


tPLH 


Bus 


Bus 




2.5 


4 




3 


5 


ns 


tPHL 




3 


5 




3.5 


6 


ns 


tPLH 


Select, with 
bus Input 
high 


Bus 




4 


7 




4 


7 


ns 


tPHL 




3.5 


6 




3.5 


6 


ns 


tPLH 


Select, with 
bus input 
low 




5 


8 




5 


8 


ns 


tPHL 




5 


8 




5 


8 


ns 


tPZH 


Enable SBA 


A Bus 




7 


10 




7 


10 


ns 


tpZL 




7 


10 




7 


10 


ns 


tpZH 


Enable GAB 


B Bus 




8 


11 




8 


11 


ns 


tPZL 




8 


11 




8 


11 


ns 


tPHZ 


Enable GBA 


A Bus 


Rl = 500 a 

Cl = 50pF. 




7 


9 




7 


9 


ns 


tPLZ 




7 


9 




7 


9 


ns 


tPHZ 


Enable GAB 


B Bus 




8 


10 




8 


10 


ns 


tPLZ 




8 


10 




8 


10 


ns 



NOTE 1: See notes pg. 1-2. figures pg. 2-4. 



Function Table 



INPUTS 


DATA I/O* 


OPERATION OR nJNCTION 


GAB 


GBA ;:3A 


SAB SBA 


A1 THRU A8 


B1 THRU B8 


'AS651 


'AS652 


L 
L 


H 
H 


H or L H or L 

I T 


X X 
X X 


Input 


Input 


Isolation 

Store A and B Data 


Isolation 

Store A and B Data 


L 

L 


-1 -1 


X X 

X HorL 


X L 
X H 


Output 


Input 


Real Time B Data to A Bus 
Stored B Data to A Bus 


Real Time B Data to A Bus 
Stored B Data to A Bus 


H 
H 


H 
H 


X X 
H or L X 


L X 
H X 


Input 


Output 


Real Time A Data to B Bus 
Stored A Data to B Bus 


Real Time A Data to B Bus 
Stored A Data B Bus 


H 


l 


HorL HorL 


H H 


Output 


Output 


Stored A Data to B Bus 
& Stored B Data to A Bus 


Stored A Data to B Bus 
& Stored B Data to A Bus 



H — tiigh level L — low level X — irrevelant t — low-to-tiigh-level transition 

"Ttie data output functions may be enabled or disabled by various signals at the GAB and GBA inputs. Data input funcHons are 
always enabled, i.e., data at the bus pins will be stored on every low-to-higti transition on the clock inputs. 
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National 
^tim Semiconductor 



Preliminary 



DM54AS804A/DM74AS804A Hex 2-lnput NAND Drivers 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin for Pin Compatible with Advanced 
Low Power Schottky TTL Counterpart. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54AS -55°Cto125°C 

DM74AS 0°C to 70°C 

Storage Temperature Range — 65°C to 1 50°C 



Connection Diagram 



Y = AB 




S4AS804A (J) 74AS604A (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54AS804A 


DM74AS804A 


Unit 


Min 


Nom 


Max 


IVlin 


Nom 


Max 




4.5 


5 


5.5 


4.5 


5 


5.5 


V 


Hinh 1 avpI Inmit Vnltano X/iui 


2 






2 






V 


L nw Levnl Innut Vnltanp Vii 

L*vWw livOv vl II lUU^ V wl«OiUw| Til 






0.8 






0.8 


V 


High Level Output Current, Iqh 






-40 






-48 


mA 


Low Level Output Current, Iql 






40 






48 


mA 


EleCtriCSl Characteristics over recommended operating free air temperature range (Note 1 ) 


Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, i| = -18mA 






-1.2 


V 


VOH 


High Level Output 
Voltage 


Iqh = -0.4mA 


Vcc -2 






V 


Iqh = -3mA 


2.4 






lOH = MAX 


2.0 






Vol 


Low Level Output 
Voltage 


Vcc = 4.5V 
iQL = MAX 
V|H = 2V 




0.35 


0.5 


V 


i| 


Max High input Current 


Vcc = 5.5V, V|H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V, V|H = 2.7V 






20 


liA 


l|L 


Low Level Input Current 


Vcc = 5.5V, V|L = 0.4V 






-0.5 


mA 


lo 


Output Drive Current 


Vcc = 5.5V 


Vq = 2.25V 




-150 




mA 


Ice 


Supply Current 


Vcc = 5.5V 




Outputs High 




2.5 


4 


mA 




Outputs Low 




16 


27 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DMS4AS804A 


DM74AS804A 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TpLH. Propagation 
delay time. Low to 
high level output 


Vcc = 4.5 to 5.5V 
RL = 500 SI, 
Cl = 50 pF. 


1.0 


2.2 


4.5 


1.0 


2.2 


3.5 


ns 


TpHL. Propagation 

delay time. High to 
low level output 




1.0 


2.6 


4.5 


1.0 


2.6 


3.5 


ns 



NOTE 1: See notes pg. 1-2, llgures pg. 2-1. 
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National 
Semiconductor 

DM54AS805A/DM74AS805A Hex 2-lnput NOR Drivers 




Pfeliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vqc Range. 

■ Advanced Oxide^soteted, ion-lmplanteidl Sohottky TTL 
Process. 

■ Functionally and Pin for Pin Compatible with Advanced 
Low Power Schottky TTL Counterpart. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54AS -55''Cto125°C 

DIVI74AS 0°C to 70°C 

Storage Temperature Range — 65°C to 150°C 



Connection Diagram 



m 6B 6S 6V 5B 5A 51 4B 4A n 



Y A+B 






1« IB IV ?A ZB n 3A 3B 3Y SM 

S4AS805A (J) 74AS805A {J,H) 
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Recommended Operating Conditions 


Parameter 


DM54AS805A 


DM74AS805A 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


ouppiy voiiage, vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


niyn i_ev6i inpul VQiiayv, v||-f 


2 






2 






w 

V 


1 ittMi I AW aI Inm li \//^ltAnA \/i ■ 

LOW Level inpul voiiaye, 






0.8 






0.8 


V 


High Level Output Current, Iqh 






-40 






-48 


mA 


Low Level Output Current, Iql 






40 






48 


mA 


Electrical Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l| = -18mA 






-1.2 


V 


VOH 


High Level Output 
Voltage 


lOH = -0.4mA 


Vcc-2 






V 


Iqh = -3mA 


2.4 






lOH = MAX 


2 






Vol 


Low Level Output 
Voltage 


Vcc = 4.5V Iql = MAX 




0.35 


0.5 


V 


ii 


Max High Input Current 


Vcc = 5.5V, V|H = TV 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5-5V, V|H = 2.7V 






20 


juA 


l|L 


Low Level Input Current 


Vcc = 5.5V, V|L = 0.4V 






-0.5 


mA 


lO 


Output Drive Current 


Vcc = 5.5V 


Vq = 2.25V 




-150 




mA 


Ice 


Supply Current 


Vcc = 5.5V 


r 


Outputs High 




5 


9 


mA 




Outputs Low 




18 


32 


mA 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


Parame' 




DIVI54AS805A 


' DM74AS805A 


Unit 


Typ [,1- 


. -Jin 


Typ Max 


TPLH. Propagation 
delay tinne. Low to 
high Level Output 


Vcc = 4.5 to 5.5V 

Rl = 500 n, 

Cl = so pF. 


1.0 


2.3 


4.5 


1.0 


2.3 


4.0 


ns 


TpHL. Propagation 
delay time. High to 

low Level Output 


1.0 


2.8 


4.5 


1.0 


2.8 


4.0 


ns 


NOTE 1: See notes pg. 1-2. figures pg. 2-1 - 
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National 
JIjA Semiconductor 

DM54AS808A/DM74Aa808A Hex 2-lnput AND Drivers 



Prelirninary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-lsotated, lon-lmplantsd Scllottky TTL 
Process. 

■ Functionally and Pin for Pin Compatible with Advanced 
Low/ Powder Schottky TTL Counterpart. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54AS -55°Cto125°C 

DM74AS 0°C to 70°C 

Storage Temperature Range — 65°C to 150°C 



Connection Diagram 



vcc 6B 6A 6Y 5B 5S SY 

IS 18 17 



Y = AB 



±^ L5>J LSzK 



14 13 12 11 




2A 




2B 2Y 3A 3B 

54AS808A (J) 74AS808A (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54AS808A 


DM74AS808A 


Unit 


Min 


Norn 


Max 


Min 


Nom 


Max 


!^iinnlu X/nltfiriA 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


Hinh t pvnl Inniit X/nltsn^ 

lil^li l_CVd III^Ul VUllCl^Ct * In 


2 






2 






V 


1 nw 1 pvpI Inniit Vnltnrtn Vii 






0.8 






0.8 


V 


High Level Output Current, Iqh 






-40 






-48 


mA 


Low Level Output Current, Iql 






40 






48 


mA 


Electrical Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l| = -18mA 








V 


vqh 


High Level Output 
Voltage 


lOH = -•4mA 


Vcc-2 






V 


lOH = -3mA 


2.4 






lOH = MAX 


2 






Vol 


Low Level Output 

Voltage 


Vcc = 4.5V Iql = MAX 




0.35 


0.5 


V 


ii 


Max High Input Current 


Vcc = 5.5V, V|H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V, V|H = 2.7V 






20 


mA 


l|L 


Low Level Input Current 


Vcc = 5.5V, V|L = 0.4V 






-0.5 


mA 


IQ 


Output Drive Current 


Vcc = 5.5V 


Vq = 2.25V 




-150 




mA 


Ice 


Supply Current 


Vcc = 5.5V 




Outputs High 




6.5 


11 


mA 




Outputs Low 




19 


32 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54AS808A 


DM74AS808A 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TpLH. Propagation 
delay time. Low to 
high Level Output 


Vcc = 4.5 to 5.5V 

Rl = 500 a, 

Cl = 50 pF. 


1.0 


3.4 


6.0 


1.0 


3.4 


5.0 


ns 


TpHL. Propagation 
delay time. High to 
low Level Output 




1.0 


3.6 


6.0 


1.0 


3.6 


5.0 


ns 



NOTE 1: See notes pg. 1-2, figures pg. 2-1. 



1-125 



^1 National 

SlA Semiconductor 

DM54AS832A/DM74AS832A Hex 2-lnput OR Drivers 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vqc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin for Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54AS -55°Cto125°C 

DM74AS 0°C to zee 

Storage Temperature Range — 65°C to 150°C 



Connection Diagram 



WX 6B S« SY 5B 5A 5r 



Y = A-hB 




I* IB n Z« 2B 2V 3A 



S4AS832A (J) 74AS832A (J,N) 
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Recommended Operating Conditions 


P8rain0ter 


DIVI54AS832A 


DM74AS832A 


unii 






Max 


Min 




Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V|l 






0.8 






0.8 


V 


High Level Output Current, Iqh 






-40 






-48 


mA 


Low Level Output Current, Iql 






40 






48 


mA 


Electrical Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditions 


IMin 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l| = -18mA 






-1.2 


V 


VOH 


High Level Output 
Voltage 


Iqh = -.4mA 


Vcc -2 






V 


Iqh = -3mA 


2.4 






Iqh = MAX 


2 






Vol 


Low Level Output 
Voltage 


Vcc = 4.5V iQL = MAX 




0.35 


0.5 


V 


ii 


Max High Input Current 


Vcc = 5.5V, V|H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V, ViH = 2.7V 






20 


mA 


l|L 


Low Level Input Current 


Vcc = 5.5V, V|L = 0.4V 






-0.5 


mA 


lO 


Output Drive Current 


Vcc = 5.5V 


Vq = 2.25V 




-150 




mA 


Ice 


Supply Current 


Vcc = 5.5V 




Outputs High 




9 


15 


mA 




Outputs Low 




22 


36 


mA 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditions 


DM54AS832A 


DM74AS832A 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TpLH, Propagation 
delay time. Low to 
high Level Output 


Vcc = 4.5 to 5.5V 

Rl = 500 a, 

Cl = 50 pF. 


1.0 


3.6 


7.0 


1.0 


3.6 


5.5 


ns 


TpHL- Propagation 
delay time. High to 
low Level Output 


1.0 


4.1 


6.5 


1.0 


4.1 


5.5 


ns 


NOTE 1: See notes pg. 1-2, figures pg. 2-1 . 
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National 
Semiconductor 



DM54AS873/DM74A$873 

Dual 4-Bit D-Type Transparent Latches 



General Description 

These Dual 4-Blt registers feature totem-pole three-state 
outputs designed specifically for driving highly-capacitive 
or relatively low-impedance loads. The high-impedance 
third state and increased high-logic-level drive provide 
these registers with the capability of being connected di- 
rectly to and driving the bus lines in a bus-organized system 
without need for interface or pull-up components. They are 
particularly attractive for Implementing buffer registers, I/O 
ports, bidirectional bus drivers, and worlting registers. 

The eight latches of the AS873 are transparent D-type 
latehes meaning that while the enable (G) is high the Q out- 
puts will follow the data (D) inputs. When the enable is fallen 
low the output will be latched at the level of the data that 
was set up. 

A buffered output control Input can be used to place the 
eight outputs In either a normal logic state (high or low logic 
levels) or a high-Impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output conrol does not affect the internal operation of 
the latches. That is, the old data can be retained or new data 
can be entered even while the outputs are off. 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vqc Range. 

■ Advanced Oxide-lsolated, Ion-Implanted Schottky TTL 
Process. 

■ 3-State Buffer-Type Outputs Drive Bus Lines Directly. 

■ Space Saving 300 Mil Wide Package. 



Absolute Maximum Ratings 

Supply Voltage 7V 
input Voltage 7V 
Operating Free Air Temperature Range 

DM54AS873 -55°Cto125°C 
DM74AS873 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 



24] 23 

1 


Z2 


21 


20 


19 


ta 


17 


16 


IS 




I- 


G 
CLR 

i 


— r 

G 

OC CLR 

1 


— r 

G 

OC CLfl 

i 


_, 1 

G 

OC CL8 

1 


1 

G 

QC CLR 

1 


T 

G 

QC CLR 

1 


T 

G 

OC CLR 

—L 


T 

G 

DC CIR 

1 


D OC 


u 


u 
















' \ 




1 CLB n 


IE 1 


4 

1 1 


5 

2 1 


6 

3 1 


7 

A 2 


B 

1 2 


9 

2 2 


10 

3 2 


"1 '^1 
4 m GU 



54AS873 (J) 74AS873 (J,N) 
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Recommended Operating Conditions 



ParametGr 


DM54AS873 


DM74AS873 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4,5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V|l 






0.8 






0.8 


v 


High Level Output Voltage, Vqh 






5.5 






5.5 


V 


High Level Output Current, loH 






-12 






-15 


mA 


Low Level Output Current, Iql 






32 






48 


mA 


Pulse Width, Tw Enable High 
Clear Low 














ns 


Data Setup Time, Tsu 














ns 


Data Hold Time, Th 














ns 



> 
cn 

00 

-"J 

CO 



> 

00 
CO 



The (i) arrow indicates tlie negative edge of the enable is used for reference. 
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Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


IVlin 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V l| = -18mA 






-1.2 


V 


Vnw 
•Un 


High Level Output 
Voltage 


Vcc = V|L = V|L MAX 
lOH = MAX 


2.4 


3.3 




V 


lOH = -400mA 


Vcc -2 






V 


Vol 


Low Level Output 
Voltage 


Vcc = 4.5V V|H = 2V 
lOL = MAX 




0.35 


0.5 


V 


ii 


Max High Input Current 


Vcc = 5.5V V|H = TV 






0.1 


mA 


liH 


High Level Input Current 


Vcc = 55V V|H = 2.7V 






20 


^A 


III 

ML 


1 nuu 1 ^uol Inniit r^iirfont 


Vcc = 5.5V V|L = 0.4V 






-0.5 


mA 


"o 


Output Drive Current 


Vcc = 5.5V Vo = 2.25V 


-30 




-110 


mA 


'OZH 


Off-State Output 

Current, High Level 
Voltage Appliec 


Vcc = 5.5V V|H = 2V 

Vo = 2.7V 






50 


^'A 


lOZL 


Off-State Output 
Current, Low; Level 
Voltage Applied 


Vcc = 5.5V V|H = 2V 
Vo = 0.4V 






-50 


liA 


Ice 


Supply Current 


Vcc = 5.5V 
Outputs Open 


Outputs High 








mA 


Outputs Low 








mA 


Outputs Disabled 




80 




mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54AS873 


DM74AS873 


Unit 


Uin 


Typ 


Max 


Min 


Typ 


Max 


' PLH 


Data 


Any Q 






4.5 






4.5 




ns 


Tduii 
' rrIL 






4 






4 




ns 


' rLn 


Enable 


AnyQ 


Vcc = 4.5V to 5.5V 
RL = 500 S! 




7 






7 




ns 


Tdui 
' rnL 




5 






5 




ns 








Cl = 50 pF 




3.5 






3.5 




ns 


TpZL 


Output 


AnyQ 






5 






5 




ns 


TPHZ 


Control 






3.5 






3.5 




ns 


TPLZ 










5.5 






5.5 




ns 


TPHL 


Clear 


Any Q 




2 


6 




2 


6 




ns 



NOTE 1: See notes pg. 1-2, figures pg. 2-4. 



Logic Diagram 




Function Table 



CLR 


D 


EN 


OC 


Q 


X 


X 


X 


H 


Z 


L 


X 


X 


L 


L 


H 


H 


H 


L 


H 


H 


L 


H 


L 


L 


H 


X 


L 


L 


QO 



L - Low State, H - High State, X = Don't Care 
Z = High Impedance State 
Qo = Previous Condition of Q 



2 OUTPUT n_JS- 
COHTHDL 
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National 
Semiconductor 



DM54AS874/DM74AS874 

Dual 4-Bit D-Type Edge-Triggered Flip-Flops 



General Description 



These Dual 4-Bit registers feature totem-pole three-state 
outputs designed specifically for driving highly-capacitive 
or relatively low-impedance loads. The high-impedance 
third state and increased high-logic-level drive provide 
these registers with the capability of being connected di- 
rectly to and driving the bus lines in a bus-organized system 
without need for interface or pull-up components. They are 
particularly attractive for implementing buffer registers, I/O 
ports, bidirectional bus drivers, and working registers. 

The eight flip-flops of the AS874 are edge-triggered D-type 
flip-flops. On the positive transition of the clock, the Q out- 
puts will be set to the logic states that were set up at the D 
inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-Impedance state. In the high-Impedance 
state the outputs neither load nor drive the bus lines sig- 
nificantly. 

The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vqc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ 3-State Buffer-Type Outputs Drive Bus Lines Directly. 

■ Space Saving 300 Mil Wide Package. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54AS874 -55°C to 1 25'>C 

DM74AS874 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 

*CC ICLK 101 1© 153 104 ail Z02 Z<J3 m.K ZCLR 
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1 


CLK 

OC CLR 
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-if 

CLK 

DC CLR 

1 


CLK 

OC CLB 
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CLR 
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54AS874 (J) 74AS874 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54AS874 


DM74AS874 


Unit 


M)n 


Norn 


Max 


Min 


Nom 


IVlax 




4.5 


5 


5.5 


4.5 


5 


5.5 


V 


Hifih 1 pv^l Intiiit-Vi^ltstia Viu 

1 1— wVCI 11 Ik/Ul V.Wim^l"! ' I'll 


2 






2 






V 


1 nw 1 pvnl Inniit X/nltnnp \/ii 






0.8 






0.8 


V 


Hinh 1 pupl Di itni it Vnltsi/ip V/^lj 

IIIUII l—BVCI ^Ul^Ul VUlLCiyCi Vfjpl 






5.5 






5.5 


V 


HiQh L6V6I Output Current, IQH 






-12 






-15 


mA 


Low Level Output Current, Iql 






32 






48 


mA 


Clock frequency, fcLOCK 
















MHz 


Width of Clock Pulse, Tw 


High 














ns 


Low 














ns 


Width of Clear Pulse, Tw 


Low 














ns 


Data Setup Time, Tsu 














ns 


Data Hold Time, Th 














ns 



The (T) arrow indicates the po^ve ^ge of:^e Clock Is fpr rgiE^enGev 
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Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


max 


1 Init 

unii 




input Ciamp Voltage 


Vcc = 4.5V i| = -18mA 






-1.2 


V 




i-tigh Levei Output 
Voltage 


Vcc = 4.5V V|L = V|L MAX 
IQH = MAX 


2.4 


3.3 




V 


lOH = -400mA 


Vcc -2 






V 


Vol 


Low Level Output 
Voltage 


Vcc = 4.5V V|H = 2V 
lOL = MAX 




0.35 


0.5 


V 




IVIax High Input Current 


Vcc = 5-5V V|H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


Vcc " 5.5V V|H = Z.7V 






20 


mA 


III 


Low Level input Current 


Vcc = 5.5V V|L = 0.4V 






-0.5 


mA 


lO 


Output Drive Current 


Vcc = 5.5V Vq = 2.25V 


-30 




-110 


mA 


lOZH 


Off-State Output 
Current, High Level 
Voltage Applied 


Vcc = 5.5V V|H = 2V 
Vo = 2.7V 






50 


mA 


'OZL 


Off-State Output 
Current, Low Level 
VoitaQe Applied 


Vcc = 5.5V V|H = 2V 
Vo = 0.4V 






-50 


mA 


ice 


Supply Current 


Vcc = 5.5V 
Outputs Open 


Outputs High 








mA 


Outputs Low 








mA 


Outputs Disabled 




100 




mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54AS874 


DM74AS874 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


FlVlAX 










167 






167 




IVIHz 


TPLH 


Clock 


Any Q 




1 


5.5 




1 


5.5 




ns 


TPHL 




2 


6 




2 


6 




ns 


TpZH 


Output 


Any Q 


Vcc = 4.5V to 5.5V 
RL = 500Q 


1 


3.5 




1 


3.5 




ns 


TPZL 


Control 


UL — 30 pr 


1 


5 




1 


5 




ns 


TPHZ 








1 


3.5 




1 


3.5 




ns 


TPLZ 








1 


5.5 




1 


5.5 




ns 


TpHL 


Clear 


Any Q 




2 


7 




2 


7 




ns 



NOTE 1: See notes pg. 1-2, figures pg. 2-4. 



Logic Diagram 



Function Table 



ZM- 
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2CUi 



BLR 
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cu 
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X 
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L 


X 


X 


L 


L 


H 


H 
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L 


H 


H 


L 


t 


L 


L 


H 


X 


L 


L 


Qo 



L = Low State, H = High State, X - Don't Care 

T = Positive Edge Transition 
Z = High impedance State 
Qq = Previous Condition of Q 
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National 
Semiconductor 



DM54AS876/DM74AS876 

Dual 4-Bit D-Type Edge-Triggered Flip-Flops 

With Inverted Outputs 



General Description 

These inverting Dual 4-Bit registers feature totem-pole 
three-state outputs designed specifically for driving highly- 
capacltive or relatively low-impedance loads. The high-im- 
pedance third state and increased high-logic-level drive 
provide these registers v/ith the capability of being connect- 
ed directly to and driving the bus lines in a bus-organized 
system without need for interface or pull-up components. 
They are particularly attractive for implementing buffer reg- 
isters, I/O ports, bidireetional bus drisiars, and working reg- 
isters. 

The eight flip-fiops of the AS876 are edge-triggered invert- 
ing D-type flip-flops. On the positive transition of the clock, 
the Q outputs will be set to the complement of the logic 
states that were set up at the D inputs. 

A buffered output controi input can be used to piace the 
eight outputs in either a normai logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
stats the outputs neithSf i©adl nor drive the bus lines sig- 
nificantly. 

The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even whNe the outputs are off. 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ 3-State Buffer-Type Outputs Drive Bus Lines Directly. 

■ Space Saving 300 Mil Wide Package. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54AS876 -55°C to 125°C 

DM74AS876 0°C to 70°C 

Storage Temperature Range - 65°C to 1 50°C 



Connection Diagram 



54AS876 (J) 74AS876 (J,N) 



CLK ^ 
PRE PC 
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Recommended Operating Conditions 



Parameter 


DM54AS876 


DM74AS876 


Unit 


Min 


Norn 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vih 


2 






2 






V 


Low Level Input Voltage, Vn_ 






0.8 






0.8 


V 


High Level Output Voltage, Vqh 






5.5 






5.5 


V 


High Level Output Current, loH 






-12 






-15 


mA 


Low Level Output Current, Iql 






32 






48 


mA 


Clock frequency, fcLOCK 
















MHz 


Width of Clock Pulse, Tw 


High 














ns 


Low 














ns 


Width of Preset Pulse, Tw 


Low 














ns 


Data Setup Time, Tsu 














ns 


Data Hold Time, Th 














ns 



The (t) arrow indicates the positive e^eof Clock lis tmii fi^r ref erehoe. 



1 
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Electrical Characteristics over recommended operatihg free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Ctamp Voltage 


Vcc = 4.5V l| = -18mA 






-1.2 


V 


VQH 


High Level Output 
Voltage 


Vcc = 4-5V V|L = V|L MAX 
IQH = MAX 


2.4 


3.3 




V 


IqH = -AOOiiA 


Vcc -2 






V 


Vol 


Low Level Output 
Voltage 


Vcc = '♦.5V V|H = 2V 
IQL = MAX 




0.35 


0.5 


V 


If 


Max High Input Current 


Vcc = 5.5V V|H = TV 






0.1 


mA 


hH 


High Level Input Current 


Vcc = 5.5V V|H = 2.7V 






20 


mA 


l|L 


Low Level Input Current 


Vcc = 5.5V V|L = 0.4V 






-0.5 


mA 


lO 


Output Drive Current 


Vcc = 5.5V Vq = 2.25V 


-30 




-110 


mA 


lOZH 


Off-State Output 
Current, High Level 
Voltage Applied 


Vcc = 5.5V V|H = 2V 
Vn = 2 7V 






50 


mA 


lOZL 


Off-State Output 
Current, Low Level 
Voltage Applied 


Vcc = 5.5V V|H = 2V 
Vo = 0.4V 






-50 


mA 


Ice 


Supply Current 


Vcc = 5.5V 
Outputs Open 


Outputs High 








mA 


Outputs Low 








mA 


Outputs Disabled 




100 




mA 



1-138 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54AS876 


DM74AS876 


Unit 


MIn 


Typ 


Max 


MIn 


Typ 


Max 


fmax 










167 






167 




MHz 


TPLH 


Clock 


AnyQ 




1 


5.5 




1 


5.5 




ns 


TPHL 




2 


6 




2 


6 




ns 


TpZH 


Output 


AnyQ 


Vcc = 4.5V to 5.5V 
Rl = 500 a 


1 


3.5 




1 


3.5 




ns 


TpZL 


Control 


Cl = 50 pF 


1 


5 




1 


5 




ns 


TPHZ 








1 


3.5 




1 


3.5 




ns 


TPLZ 








1 


5.5 




1 


5.5 




ns 


TPHL 


Preset 


AnyQ 




2 


7 




2 


7 




ns 



NOTE 1: See notes pg. 1-2, figures pg. 2-4. 



Logic Diagram 



COHTilOL 



>Clk 1 



PRE 



Function Table 



PRE 


D 


CLK 




9 


X 


X 


X 


H 


z 


L 


X 


X 


L 


L 


H 


H 


T 


L 


L 


H 


L 


T 


L 


H 


H 


X 


L 


L 


Qq 



L = Low State, H = High State. X = Don't Care 
T = Positive Edge Transition 
Z = High Impedance State 
Qq = Previous Condition of Q 
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National 
Semiconductor 



DM54AS878/DM74AS878 

Dual 4-Bit D-Type Edge-Triggered Flip-FIops 

with Synchronous Clear 



Preliminary 



General Description 

These Dual 4-Bit registers feature totem-pole three-state 
outputs designed specifically for driving highly-capacitive 
or relatively low-impedance loads. The high-impedance 
third state and increased high-logic-level drive provide 
these registers with the capability of being connected di- 
rectly to and driving the bus lines In a bus-organized system 
without need for interface or pull-up components. They are 
particularly attractive for implementing buffer registers, I/O 
ports, bidirectional bus drivers, and working registers. 

The eight flip-flops of the AS878 are edge-triggered D-type 
flip-flops. On the positive transition of the clocl^, the Q out- 
puts will be set to the logic states that were set up at the □ 

inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines sig- 
nificantly. 

The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ 3-State Buffer-Type Outputs Drive Bus Lines Directly. 

■ Space Saving 300 Mil Wide Package. 

■ Synchronous clear. 



Absolute Maximum Ratings 

Supply Voltage TV 

Input Voltage TV 

Operating Free Air Temperature Range 

DM54AS8T8 -55°Cto125°C 

DMT4AS8T8 CO to TO'C 

Storage Temperature Range — es'C to 150°C 



Connection Diagram 

Vtt icLK mi t(B 103 m 201 m aij w ?aK iETb 
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54AS878 <J) 74AS878 (J,N) 
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Recommended Operating Conditions 



Parameter 


0M54AS878 


DM74AS878 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


5^iinnlv X/nltfinp V/*^^ 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


Hinh 1 ouol Inniit Vnltann 
iii^ii 1— iii|i/ui vmiauOf 'Irl 


2 






2 






v 


t nw i 0vpl Inmit X/nltjinA 






0.8 






0.8 


V 


Hinh 1 pvpI Oiitniit VnltanA X/m-i 






5.5 






5.5 




Hinh Li^vrI Oiitnut f^iirrpnt 

I IIMI 1 L^7vC7l ^^Ul^UV VyUI 1 d ILf II Jrn 






-12 






-12 


mA 


Low Level Output Current, Iqi. 






32 






48 


mA 


Clock frequency, fcLOCK 
















MHz 


Width of Clock Pulse, Tw 


High 














ns 


Low 














ns 


Data Setup Time, Tsu 


Data 














ns 


CLR 














ns 


Data Hold Time, Th 


Data 














ns 


CLR 














ns 



The (1) arrow indicates the positive edge of the Clock is used for reference. 
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Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V l| = -18mA 






-1.2 


V 


VOH 


High Level Output 
Voltage 


Vcc = 4.5V V|L = V|L iVIAX 

iQH = MAX 


2.4 


3.3 




V 


lOH = -400/:jA 


Vcc -2 






V 


Vol 


Lov^ Level Output 
Voltage 


Vcc = 4.5V V|H = 2V 
lr\i =: MAX 




0.35 


0.5 


V 


i| 


Max High Input Current 


= 5 5V Viu = TV 






0.1 


mA 


l|H 


High Level Input Current 


Vr>r- = S %V Viu = 2 7V 






20 




l|L 


Low Level Input Current 


Vcc = 5.5V V|L = 0.4V 






-0.5 


mA 


lO 


Output Drive Current 


Vcc = 5.5V Vo = 2.25V 


—30 




— 110 


mA 


'U^n 


Off-State Output 
Current, High Level 
Voltage Applied 


Vcc = 5.5V V|H = 2V 
Vo = 2.7V 






50 


mA 


lOZL 


Off-State Output 
Current, Low Level 
Voltage Applied 


Vcc = 5.5V V|H = 2V 
Vo = 0.4V 






-50 


mA 


Ice 


Supply Current 


Vcc = 5.5V 
Outputs Open 


Outputs High 








mA 


Outputs Low 








mA 


Outputs Disabled 




100 




mA 



1-142 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DIVI54AS878 


DM74AS878 


Unit 


Min 


Typ 


Max 


Min 


Typ 


IMax 


fmax 










167 






167 




MHz 


TPLH 


Qock 


Any Q 






5.5 






5.5 




ns 


TpHL 






6 






6 




ns 


TPZH 


Output 


AnyQ 


Vcc = 4.5V to 5.5V 
Rl = 500 a 




3.5 






3.5 




ns 


TpZL 


Control 


0|_ — OU pr 




5 






5 




ns 


TPHZ 










3.5 






3.5 




ns 


TPLZ 










5.5 






5.5 




ns 



NOTE 1: See ntstea pg. t-2, figured pg. 2-4; 



Logic Diagram 



Function Table 
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L = Low State. H = High State, X = Don't Care 
T = Positive Edge Transition 
Z = High Impedance State 
Qq = Previous CorKfition of Q 
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National 
Semiconductor 



DM54AS879/DM74AS879 

Dual 4-Bit D-Type Edge-Triggered Fiip-Flops 

With inverted Outputs and Synchronous Preset 



Preliminary 



General Description 

These inverting Dual 4-Bit registers feature totem-pole 
tliree-state outputs designed specifically for driving highly- 
capacitive or relatively low-impedance loads. Tfie fiigfi-im- 
pedance third state and increased high-logic-level drive 
provide these registers with the capability of being connect- 
ed directly to and driving the bus lines in a bus-organized 
system without need for interface or pull-up components. 
They are particularly attractive for Implementing buffer reg- 
isters, I/O ports, bidirectional bus drivers, and working reg- 
isters. 

The eight flip-flops of the AS879 are edge-triggered invert- 
ing D-type flip-flops. On the positive transition of the clock, 
the Q outputs will be set to the complement of the logic 
states that were set up at the D inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither toad nor drive the bus lines sig- 
nificantly. 

The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 



Features 

■ Sw/itching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ 3-State Buffer-Type Outputs Drive Bus Lines Directly. 

■ Space Saving 300 Mil Wide Package. 

■ Synchronous Preset. 



Absolute Maximum Ratings 



7V 
TV 



Supply Voltage 

Input Voltage 

Operating Free Air Temperature Range 

DM54AS879 -55''C to 125°C 

DM74AS879 0°C to 70°C 

Storage Temperature Range - 65°C to 1 50°C 



Connection Diagram 



r4 4 ^ 4 




H H H ? i 



S4AS879 (J) 74AS879 (J,N) 
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Recommended Operating Conditions 







DM54AS879 


DM74AS879 


Unit 


Parameter 




Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V|l 






0.8 






O.o 


V 


High Level Output Voltage, Vqh 






5.5 






5.5 


V 


High Level Output Current, loH 






-12 






-15 


mA 


Low Level Output Current, Iql 






32 






32 


mA 


Clock frequency, fCLOCK 
















MHz 


Width of Clock Pulse, Tyv 


High 














ns 


Low 














ns 


Width of Preset Pulse, Tw 


Low 














ns 


Data Setup Time, Tsu 


Data 














ns 


PRE 














ns 


Data Hold Time, Th 


Data 














ns 


PRE 














ns 



The (r) arrow inittcates the posilivs edge of ths Ckxk is used tor rBtorsncs. 
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Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 




Input Clamp Voltage 


Vcc = 4.5V l| = -18mA 






-1.2 


V 


vqh 


High Level Output 
Voltage 


Vcc = 4.5V V|L = V|L MAX 
IQH = MAX 


2.4 


3.3 




V 


'OH = -400mA 


Vcc -2 






V 


Vol 


Low Level Output 


Vcc = 4.5VV|H = 2V 
iQH = MAX 




0.35 


0.5 


V 


M 


MsiY Hinh Inniit ^iirrpnt 

1 VI CI A 1 ilUI 1 11 lUUl V^UI 1 d 1 L 


Vcc = 5.5V V|H = TV 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V V|H = 2.7V 






20 


mA 


l|L 


Low Level Input Current 


Vcc = 5.5V V|L = 0.4V 






-0.5 


mA 


lO 


Output Drive Current 


Vcc = 5.5V Vo = 2.25V 


-30 




-110 


mA 


lOZH 


Off-State Output 
Current, High Level 
Voltage Applied 


Vcc = 5.5V V|H = 2V 

\/ — — TV 






50 


mA 


lOZL 


Off-State Output 
Current, Low Level 
Voltage Applied 


Vcc = 5.5V V|H = 2V 
Vo = 0.4V 






-50 


mA 


Ice 


Supply Current 


Vcc = 5.5V 
Outputs Open 


Outputs High 








mA 


Outputs Low 








mA 


Outpute Disabled 




100 




mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Comflflons 


DM54AS879 


DM74AS879 


Unit 


MIn 


Typ 


Max 


MIn 


Typ 


Max 


fmax 






Vcc = 4.5V to 5.5V 

Rl = 500 a 

Cl = 50 pF 




167 






167 




IVIHz 


TpLH 


Clock 


AnyQ 


1 


5.5 






5.5 




ns 


TPHL 


2 


6 






6 




ns 


TPZH 


Output 
Control 


AnyQ 


1 


3.5 






3.5 




ns 


TPZL 


1 


5 






5 




ns 


TPHZ 


1 


3.5 






3.5 




ns 


TPLZ 


1 


5.5 






5.5 




ns 



NOTE 1: See notes pg. 1^2, figures pg. 2<4. 



Logic Diagram 



Function Table 



COHTRDL 



H — ° " 1 

.1 =tj^5 



=0 




2miTPUT I' 



PRE 


D 


CLK 


OC 


Q 


X 


X 


X 


H 


Z 


L 


X 


T 


L 


H 


H 


H 


T 


L 


L 


H 


L 


t 


L 


H 


H 


X 


L 


L 


Qo 



L = Low State. H = High State, X = Don't Care 
T = Positive Edge Transition 
Z — High Impedance State _ 
5o " Ffwious Qondltion of Q 
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National 
Semiconductor 



DM54AS880/DM74AS880 

Dual 4-Bit D-Type Transparent Latches 

With Inverted Outputs 



General Description 



These Dual 4-Bit inverting registers feature totem-poie 
three-state outputs designed specifically for driving highly- 
capacitive or relatively low-impedance loads. The high-im- 
pedance third state and increased high-logic-level drive 
provide these registers with the capability of being connect- 
ed directly to and driving the bus lines In a bus-organized 
system without need for Interface or pull-up components. 
They are particularly attractive for Implementing buffer reg- 
isters, I/O ports, bidirectional bus drivers, and working reg- 
isters. 

The eight inverting latches of the AS880 are transparent D- 
type latches meaning that while the enable (G) is high the Q 
outputs will follow the complement of the data (D) inputs. 
When the enable is taken low the output will be latched at 
the complement of the level of the data that was set up. 

A buffered output control Input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines sig- 
nificantly. 

The output control does not affect the Internal operation of 
the latches. That Is, the old data can be retained or new data 
can be entered even while the outputs are off. 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 

Process. 

■ 3-State Buffer-Type Outputs Drive Bus Lines Directly. 

■ Space Saving 300 IVIil Wide Package. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54AS880 -55°C to 125°C 

DM74AS880 0°C to 70°C 

Storage Temperature Range — SS'C to 150°C 



Connection Diagram 



„ tnnpic _______ _ cnADLc: 

"CC IG 101 102 103 104 201 W 203 2m 





2\ 


20 


19 


18 


17 


16 


15 


























V 


G 

PRE 




I 

G 

PRE 

1 


oc 


I 

G 

PHE 

i 


OC 


1 

iS 

PRE 

1 


OC 


1 

PRE 

1 


DC 


I 

G 
PRE 

i 


OC 


I 

G 

PRE 

1 


OC 


I 

G 

PRE 

i 


OC 




























































4 


5 


B 


7 


e 


9 


to 


"1 '^1 



tpi!E IK 1B1 lie 1D3 1H in m 203 204 at GtU 

S4AS880 (J) 74AS880 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54AS880 


DM74AS880 


Unit 


Mill 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 




c 
o 






c 


O.O 


V 


High Level Input Voltage, V|h 


O 






2 






V 


Low Level Input Voltage, V|l 






n ft 
u.o 






u.o 


V 


High Level Output Voltage, Vqh 






5.5 






5.5 


V 


High Level Output Current, Iqh 






-12 






-15 


mA 


Low Level Output Current, Iql 






32 






48 


mA 


Pulse Width, Tw Enable 

Preset Low 














ns 
ns 


Data Setup Time, Tsu 














ns 


Data Hold Time, Th 














ns 



The (1) arrow Indicates the negative edge of flie enable Is used for reference. 
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Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


IVlin 


Typ 


IMax 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V l| = -18mA 






-1.2 


V 


VOH 


IHigii Level Output 
Voltage 


Vcc = 4.5V 
V|L = ViL IWAX 
IQH = MAX 


2.4 


3.3 




V 


lOH 2mA 


Vcc -2 






V 


VOL 


Low Level Output 
Voltage 


Vcc = 4.5V 
V|H = 2V 
lOL = MAX 




0.35 


0.5 


V 


'1 


May Hinh Inniit f^iirront 


Vcc = 5.5V V|H = TV 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V V|H = 2.7V 






20 


mA 


>IL 


Low Level Input Current 


Vcc = 5.5V V|L = 0.4V 






-0.5 


mA 


lO 


Output Drive Current 


Vcc = 5.5V Vo = 2.25V 


-30 




-110 


mA 


IQZH 


Off-State Output 
Current, Higli Level 
Voltage Applied 


Vcc = 5.5V V|H = 2V 

VQ — 






50 


*»A 


lOZL 


Off-State Output 
Current, Low Level 
Voltage Applied 


Vcc = 5.5V V|H = 2V 
Vq = 0.4V 






-50 




Ice 


Supply Current 


Vcc = 5.5V 
Outputs Open 


Outputs High 








mA 


OuQiuts Low 








mA 


Outputs Disabled 




86 




mA 
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Switching Cliaracteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54AS880 


DM74AS880 


Unit 


IMin 


Typ 


Max 


IVlin 


Typ 


IVlax 


TpLH 


Data 


Any Q 




1 


5.5 




1 


5.5 




ns 


TPHL 




1 


4 




1 


4 




ns 


TpLH 




AnyQ 


Vcc = 4.5V to 5.5V 




7 






7 




ns 


TpHL 


Rl = 500 


1 


5 




1 


5 




ns 


TPZH 






1 


3.5 




1 


3.5 




ns 


TpZL 


Output 


AnyQ 






5 






5 




ns 


TPHZ 


Control 






3.5 






3.5 




ns 


TpLZ 










5.5 






5.5 




ns 


TpHL 


Preset 


AnyQ 




2 


6 




2 


6 




ns 



NOTE 1: See notes pg. 1-2, Ngures pg. 2-4. 



Logic Diagram 




n 

■ — PRt g 001-2-1 



PRE Q — Op^l-lil 



Function Table 



PRE 


D 


EN 


oe 


Q 


X 


X 


X 


H 


Z 


L 


X 


X 


L 


L 


H 


H 


H 


L 


L 


H 


L 


H 


L 


H 


H 


X 


L 


L 


Qo 



L - Low State, H - High State. X - Don't Care 
Z = High Impedance State _ 
Qo — Previous Condition of Q 
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Test Waveforms 



I 

I 



54AS00, 02. 04, 08. 1 0, 11 , 20. 21 . 27. 30, 32, 34, 1 51 . 1 53. 1 57, 1 SS, 1 81 . 1 82, 280, 352, 804, 805. 808, 881 , 1 000. 1 0(». 
1004, 1008, 1010. 1011, 1020. 1(^, 1034 



FROM OUTPUT. 
UHOEII TEST 



SOpF' 



,n>T 

'POIUT 



JRlSOOii 



LOAD CIRCUIT FOR 
BI-STATE 
TOTEM-POLE OUTPUTS 




VOLTAGE WAVEFORMS 
PROPAGSATION DELAY TIMES 



NOTE: All Input pulses are supplied by generators ha\flng the following characteristics: frequency = \MHz, Zqut ~ 50 a, - tf - 2ns. 
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54AS230, 231 , 240, 241 , 242. 243, 244, 245, 251 , 253, 257, 258, 353, 640, 641 , 642, 643, 644, 645, 1 240, 1 241 , 1 242, 1 243, 
1244 




uv 

— tpLH- 



rnnnt 

niTPUT 



OUT 



■ 0.3V 
VOH 



h-frm.-~\ I— «piji— I 
uv 



»0L 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 



LOAD CIRCUIT FOR 
TRI-STATE OUTPUTS 



OUTPUT 
COHTROL 






SI SwHch PDsWon 




OPEN 




OPEN 




OPEN 






TPU 


CLOSED 




CLOSED 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, TRI-STATE OUTPUTS 



NOTE: All input pulses are supplied by generators having ttie following characteristics: frequency - 1 MHz, Zqut = 50 n, = tf = 2ns. 
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54AS74, 109, 112, 113. 114, 160. 161*1^ 1^. ip, W. 174^ 178,273 



FinlM OUTPUT . 
UNDER TEST 



SOpF- 



4^ I 



,TEST 

'pomT 



WITH BESPECT TO 
POSITIVE TRANSITION 



REFERENCE 
INPUT 



WITH RESPECT TO 
NEGATIVE TRANSITION 



LOAD CIRCUIT FOR 
BI-STATE 
TOTEM-POLE OUTPUTS 



— 'SETUP I ■ 



-3^ 
-0.3 
-3.5 
-0.3 



'nolo 1 — -\ 



' HoH 



INPUT L_t.f,uPO — 



r^__vbi 



VOLTAGE WAVEFORMS 
ISETUP AND HOLD TIMES 



RI8H-LEVEI. 
PULSE 



|t.3V 1.3V I 

-iw -1 

-'w 



Law4Em 

PULSE 



0.3» 
3.5V 

a.3v 



VOLTAGE WAVEFORMS 
PULSE WIDTHS 



imt 



IN PHASE 
OUTPUT 



OUT 
OF PHASE 
OUTPUT 



""^'\r3V 



-^tPHLH 



h-IPHL— 



-^tpuiH 



VOH 



»0L 



»0L 



VOLTAGE WAVEFORMS 
P^PAGATION DELAY TIMES 



NOTE: All input pulses are supplied by generators having the foHowfng Gharacteristtcs: frequency = 1MHz, Zquj ^ tr = % ^ 2n8. 



54AS373, 374, 533, 534. 573, 574, 575, 576. 577, 580, 646, 648, 651 . 652. 878. 874, 876, 878. 87S, 880 



WITH RESPECT TO 
POSITIVE TRANSITION 



REFERENCE 
INPUT 



WITH RESPECT TO 
NEGATIVE TRANSITiaN 



-3.S 
-0.3 
-M 



'SETUP 1 ■ 



■hold I 



1 SETUP — - 



^' »(„ 

.Vol 

f %L 



FROM OUTPUT n. 
UDOESTEST 




LOAD CIRCUIT FOR 
f RI-STATE OUTPUTS 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 




VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIM^S 



Parameter 


S1 Switch Posttisn 


TPLH 


OPEN 


TPHL 


OPEN 


TPHZ 


OPEN 


TPZH 


OPEN 


TPLZ 


CLOSED 


TPZL 


CLOSED 



HICH'LEVEL 
PULSE 



PULSE 




VOLTAGE WAVEFORMS 
PULSE WIDTHS 



OUTPUT 
COMOL 




VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, TRI-STATE OUTPUTS 



NOTE: All input pulses ane Sttppflsij Sy generators having the follovxing characteristics: frequency — 1 MHz, Zqut - 5Q H, - tf - 2ns. 
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Appendices/Physical Dimensions 
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Physical Dimensions 

All dimensions in inches (millimeters) 






ttUlJ 

— WKt 






m m m m m m ^ 






^ © 


t 
\ 



tJljllilHIillillill!! 



0.130 'Q.D05 
\ lim ■0,127) 



II o-on-naiu 



2s (O.StU) 



NS Package N16E 
16-Lead Molded DIP (N) 




0.718 
-(19J3M- 



LlJ 111 tlj llj UJ liJ 111 




MAX 



lilliJtiJliJliJliJliJIil 



1 * 

0Z91 
(7 3911 
MAX 

_jL 



(4.D64) 
MAX 



.203-0.3051 

""A k 



(Z.HOI 
MAX 
BOTH EKOS 




(D.5 



(0.457 -0.0S1} 
0.100 ! 0.010 



0.160 

-Illl^l GLASS _ 
(4.064) SEALANT 
•- MAX 



0.I2S 



O.OQB-0.012 
*" (0.203-0.3051 

0.050 
— (U70) — 
MAX 




(3.540 ' 0.254) 

NS Package J14A 
14-Lead Cavity DIP (J) 



(0.508-1-7781 

L 



(0.457 -0.0511 
0.110 iMIO 



AW 



Q.I25 

0.1JSI 



(2.540 !0.Z54J 

NS Package J16A 
16-Lead Cavity DIP (J) 
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"■""^M SEAL*"?- 



lll.203-0.30» 
0J8S 'D:D25 



^ D.IGO 



(4.0HI 



— -J 0.310 

MAX 

Ri||T7lf?ilFil|ii|1ninilNra^ j GLASS 

0290 
(7.366) 
MAX 



llJIllliJllJUIlllUJUJl!! 



MAX onm 




19.779 11.6351 ~l MTH ENDS (i .sai'H 



- -J* |-i ami 



0.020-0.070 
<0. 508-1.77Bl I 

J [5.QBI] 

T 



MAX 



|gL4S7 '0JI7n 



NS Package J18A 
18-Lead Cawity DIP (J) 



0.290-0 320 
' (7.366-8 1287 *[ 




GLASS 
SEALANT ■ 



liJLiJLiJLLJLiliiJIlJliJliJIjj 

ma: 

GLAS 

0^0.005 I I 

1 !0.i27i r~ 



MAX 

GLASS I7J2II1 



(0.203-0.305) 
I1.3B5 -0.025 _J MAX EITHER 0.040 ^ 

(9.779 0.6351 EI«D(1.0t6l 




NS Package J20B 
20-Lead Cavity DIP (J) 



iHii5ii5ii»ii«iniiiiiin7ii»i[«iFiirni 



0.900 
(1SJ40I 
MAX 

-GLASS 



0J25 
lOJKI 




one 

12.3371 - 
OIA NOM 

PIN m. 1 mEm- 



0-030 
(0.7021 
MAX 



•0.025 
0.015 



5 ♦0.fl36\ 
" -0.3«lJ 



0.229-0301) 
0.075 -0.01S 



— 09.558) — 

L. . MAX 

fiJi fm nil fin figi m m 






1 

0.250 0.005 


(6.3S0 0.127} 



(i.esii 



0.040 
(1.016)- 
TVP 



mm 

0.100 —1 



1 

0.020 
(O508I 

O.OIS 0.003 MIN 
I0.»57 0.070) 'Jji'iJi" 



NS Paekas* NUA 
14-LMd Moicied DIP (N) 



— (22.0M) " 

^ MAX 




iTi|iiiin4in3it«iiiiiniim 

;® 


DJSO 0.005 


a.m 0.127) 




NS Package N16A 
16-Uad MaMad DIP (N) 



0.030 

0.300-0.320 (0.702) 
(7.020-0.121) "A" 

_l_ 



0.0W 
(1JS1) 

^ [ t I 



T 



ma-»3n) 
oj2s<gjiti 



(1.015)— I 
TYP 



mmmd 



0.100 

asm^ 



0.020 

L iuB) 



MIN 



092 (2.215) — 

(037,^" 
DIA NOM ^ 
PIN NO. I lOENT 



0.170 

-Btam 



liiifniniitawiiaiianiiii 



'liJliJllJliJUJliJliJLiJliI 



(5.350 10.127) 



NS Package N ISA 
18-Laad Molded DIP (N) 



0.030 
(0.702) 
MAX 

J. 

T 



0.005 
(1.151) 



L— J 

[ (I.70I 1 



U 0.100 -0.010 II 11 
n.«s7 iGjnm~ ' 



0-125 
13.1 7S] 



PIN NO. I IDENT- 



(0.50B) 
MIN 



NS Package N20A 
20-Lead IVIolded DIP (N) 



rail r«i rm rrr, , ,, ith rm rm 




J? 


t 

02SO lO.OOS 


(6.350 10.127) 
t 


IjJLLlUJIilLdlillaJLiJuJB) 
tan 
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NS Package N24A 
24-Lead Molded DIP (N) 




NS Package N24C 
24.Lead IVtelded DIP (N) 




NS Package J24F 
24-Lead CERDtP (J) 
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